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PREFACE BECHTEL 1Ak 2IDGE

The Department of Energy is conductinyg & pgrouyram entitled
"Foruwerly Utilized MED/AEC Sites Remedial Action Program." The
objectives of the program are to determine current radiological
conditions and impacts at former Manhattan Engineer District/
Atomic Energy Commission sites, to develop remedial action

options and costs, and to accomplish the remedial action.

The former Sampling Plant at Middlesex, New Jersey and
assoclated properties where contamination has been found are

included in the remedial action program.

The associated properties descripbed in this volume are
eligible for decontamination and restoration. prawings of
the properties showing the extent of contamination, and a
description of the planned decontamination and restoration

efforts are presented.

Insofar as possible, the Department of Energyy and its
contractors will attempt to minimize all displaceménts and
inconveniences to the affected property owners and tenants.
Affected properties will be restored to as near their original
conditions as practicable after decontamination efforts are
completed. Full cooperation and coordination with the property
owners will be solicited to éssure that the remedial actions

taken are as compatible with their desires as possible.

This volume is a compilation of individual land owner



packages. The first parcel is presented in total. The remain-
ing parcels are presented in sufficient detail to Jescribe the

contents, location nag,

i

actions for that. parcel. The table o
plantings inventory, and special provisions are common to all

parcels and are oniy presented for Parcel I.
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SPECIAL PROVISIONS

Any special provisions for handling personal property on

site, or for agreements outside of the stated remedial action

work will be included in this section.

Betterments to existing improvements, with the difference
being paid by the property owner, also will be included in
this section. Such betterments could include upgrading gravel .

driveways or walkways to asphalt paving or concrete, or instal-

1

lation of a patio slab.
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United States Department of Energy

Formerly Utilized MED/AEC Sites
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Middlesex Sampling Plant &
Associated Properties

- DESCRIPTION OF REMEDIAL ACTION

Property Owner LOTS 1-6, BLOCK 318

CLEMENT & HELEN IANIERO
BOROUGH OF MIDDLESEX

April 1979

by

$Ord. Bacon ¢ Davie
375 Chioeta Way T
Salt Lake City, Utah |,
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Clement & Helen Ianiero
233 Mountain Ave

Parcel 1

Lots 1-6, Block 318
Zorough of Middlesex

DESCRIPTION OF REMEDIAL ACTIONS

Recent surveys have shown that low level radioactive
contamination exists on this property. To remove this contami-
nation as part of the overallvremedial action program, it
will be necessary to remove some of the improvements as well.
Structures such as the residence or garage will not be dis-
turbed. The property will be physically restored as nearly as
reasonably practical to the conditions existing at the start of
the aecontamination activities. Efforts will be made to
minimize disruptions and inconvenience to the occupants. When

initiatea, the work will be carried through to completion.

On this property, it is anticipated that the following

improvements will be affected:

1l - Lawns and grassy areas

2 - Trees, shrubs, and flowers
3 - éidewalks and pathways

4 - Driveways

5 - Clothesline poles

6 - Fences

It will be necessary to excavate contaminated soil, and
vegetation and some improvements within the proposed limits of

cleanup as shown on the Parcel Map. The exact limits and depths

-1
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will be determined at the time of.excavation. The excavated

areas will be filled with compacted backfill.

Lawns will be replaced with sod or topsoil as shown on the
Grass Designation Map. Sod will be placed on four inches of

topsoil. Areas planted with grass will receive six inches of

topsoil.

whenever possible plantings will be replaced in kind;
however, larger trees and shrubs will be replaced with as large
a size as reasonable. Whenever possible, large mature plantihgs
will not be removed. The feasibility of saving the plantings
will be dependent on the size and type of planting as well as
£he depth of excavation. The final determination as to which

plantings can be 'left will be made at the time of excavation.

Concrete replacement sidewalks will be four inches thick
and will be placed on six inches of compacted gravel. Gravel

driveways will be composed of eight‘inches of compacted gravel.

The existing clothesline poles will be removed and rein-
stalled upon completion of backfilling operations. The existing
fence at the back of the property will be removed and be

replaced at the option of the property owner.

All uncontaminated personal items on the property that
are to be séved will be removed, stored and returned to Ehe
property.. Any of the owner's unwanted items on the proberty
at the time of decontamination, will be disposed of by the

contractors at the owner's option.

-2-



If

existing

the property owner desires any betterments

to

the

improvements, these will be negotiated with the

Department of Energy and will be included in the

Provisions Section.

Special



OWNER.

LAND OWNER
PACKAGE INVENTORY

1

NAME: Clement and Helen Ianiero

ADDRESS: 233 Mountain

Ave.

~

PROPERTY DESCRIPTION

LOT 1 Through 6

BLOCK

BORO/TOWNSHIP Borough of Middlesex

Same as Above

LEGAL DESCRIPTION:

IMPROVEMENTS:

Approx. 990 ft2 (Main Level)

3 plus basement

Frame

DWELLINGS: SQ. FT.
LEVELS
CONST.

GARAGE: SINGLE
DOUBLE
OTHER

3 Car (Block Construction)

STORAGE BUILDING:.
PREFAB
OTHER

IMPROVEMENTS TO DWELLINGS:

ADDITIONS
PORCHES

DECKS

PATIO

DRIVEWAYS: CONCRETE

PAVED

GRAVEL
UNIMPROVED

Approximately 1900 ft2

SIDEWALKS:  CONCRETE___Approximately 375 ££2

PAVED

GRAVEL

STONE

BRICK

/A



LANDSCAPING:

WwOoOoD
CHAIN LINK 130 1£ North & 110 1f West (Government Lence)
BARBED WIRE

OTHER

LAWN‘GRASS SQ. FT. __Approximately 805Q ft2
TREES_4T-1 7T-2 8T-1 9T-5 16T-1 21T-7 22T-1 24T-1 38T7-1

SHRUBS 1s-13 20s-1

HERBACEOUS CATEGORY (FLOWERING)__1F-2 2F-2 ©Sp-2 @F-2 7pF-] 13F-1

FERNS___1

VINES,

VEGETABLE GARDEN

ROCK GARDEN

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS
CATEGORY ITEMS LISTED ON PAGE

MISCELLANEOUS PERSONAL PROPERTY ITEMS: M__M_Qlﬁ_m_w Lumberx

0ld Automobile Used

Fuel Oil Tank, Misc. Rubbish Piles Near t G

Near Garage.

/]
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Prepared for

Formerly Utilized MED/AEC Sites
Remedial Action Program

Middlesex Sampling Plant &
Associated Properties

DESCRIPTION OF REMEDIAL ACTION

Property Owner

ELIZABETH M. KISADAY
LOTS 7.9, BLOCK 318
BOROUGH OF MIDDLESEX
April 1979
by

$o1d, Bacon & Davie
375 Chioeta Way oD
Salt Lake City, Utah {¥=
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£lizabeth M. Kisaday
Parcel 2

Lots 7-9, Block 318
Ecrough of Middlesex

DESCRIPTION OF REMEDIAL ACTIONS

Recent surveys have shown that low level radiocactive
contamination exists on this property. To remove this contamin-
ation as part of the overall remedial action program, it will be
necessary to remove some of the improvements as well. Struc-
tures such as the residence or garage will not be disturbed.
The property will be physically restored as nearly as reasonably
practical to the conditions existing at the start of the decon-
tamination activities. Efforts will be made to minimiée disrup~
tions and inconvenience to the occupants. When initiated, the

work will be carried through to completion.

On this property, it is anticipated that the following

improvements will be affected:

1l - Lawns and grassy areas

2 - Trees, shrubs, and flowers
3 - Sidewalks

4 - Driveways

5 - Flagpole

6 - Rabbit Hutch

7 - Garden Areas

8 - Mail Box

It will be necessary to excavate contaminated soil, and

3l



vegetation and some improvements within the proposed limits of

cleanup as shown on the Parcel Map. The exact limits and depths
will be determined at the time of excavation. The excavated

areas will be filled with compacted backfill.

Lawns will be replaced with sod or topsoil as shown on the
Grass Designation Map. Sod will be placed on four inches of

topsoil. Areas planted with grass will receive six inches of

topsoil.

Whenever possible, plantings will be replaced in kind,
however, larger trees and shrubs will be replaced with as large
a size as reasonable. Whenver possible, large mature plantings
will not be removed. The feasibility of saving the plantings
will be dependent on the size and type of planting as well as
the depth of excavation. The final determination as to which
plantings can be left will be made at the time of excavation.

The garden area will be restored with twelve inches of topsoil.

Concrete replacement sidewalks will be four inches thick
and will be placed on six inches of compacted gravel. Gravel

driveways will be composed of eight inches of compacted gravel.

The existing flagpole and mail box will be removed and
reinstalled upon completion of backfilling operations. The
rabbit hutch will be temporarily stored and returned upon

completion of the work.

All uncontaminated personal items on the property that are

to be saved will be removed, stored and returned to the pro-

-2-

3T



perty. Any of the owner's unwanted items cn the property at the

time of decontamination, will be disposed of by the contractors

at the owner's option.

If the property owner desires any betterments to the
existing improvements, these will be negotiated with the Depart-
ment of Energy and will be included in the Special Provisions

Section.



OWNER

LAND OWNER
PACKAGE INVENTORY

NAME: Elizabeth M. Kisaday

ADDRESS: 233 Mountain Avenue Middlesex, New Jersey

PROPERTY DESCRIPTION

Lot__ 72

BLOCK 318

BORO/Fouiswp, Middlesex

LEGAL DESCRIPTION:

Lots 7-9, Block 318, Borough Middlesex

IMPROVEMENTS:
DWELLINGS:

GARAGE:

sQ. FT._ _Approximately 1036 ft2 Main Level

LEVELS 2 Plus Basement

CONST. _Frame

SINGLE (Frame Construction)

DOUBLE
OTHER

STORAGE BUILDING:

PREFAB
OTHER _2 (Wood Construction)

IMPROVEMENTS TO DWELLINGS:

DRIVEWAYS:

SIDEWALKS:

UNIMPROVED

ADDITIONS
PORCHES Enclosed back porch, Open front porch

DECKS
PATIO

CONCRETE
PAVED Approximately 200 £t

GRAVEL __Approximately 800 ££2

CONCRETE Approximately 110 ft2
PAVED
GRAVEL
STONE
BRICK
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LANDSCAPING

Relel

ThAN CINK_

BAREZD WIRE
OTHER

Seed Approximately 5000 ££2
15T, 1leT, 22T, 24T,

Sod Approx. 2400 ft2
27T, 31T, 43T, 45T, 48T

LAWN'GRASS SQ. FT.
7T, 9T, 13T,

TREES 21T,

SHRuUe. 1S, 2s, 3S, 45, 55, 65, 75, 85, 95, 105, 11S, 215, 225, 238

HERBACEOUS CATEGORY (FLOWERING)__Fl., F2, F3, F4, F5, F6, F7, F8, F9,
F10, F11, Fl12, F13, F17

FERNS__1

VINES__1

VEGETABLE GARDEN _APproximately 350 ft< (Misc. Vegetables)

ROCK GARDEN

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS
CATEGORY ITEMS LISTED ON PAGE

MISCELLANEOUS PERSONAL PROPERTY ITEMS: 1-Bird feeder mounted on pipe, 1-flag pole,

1 mail box mounted on post, 4ft statue (religious), l-wheel barrow, 3ftx5ft wooden

bencn, saw horse, 4 lengths of plastic pipe, Misc. pieces of scrap wood, small

stack of firewood, wooden trellis, 2-garbage cans (30 gal), l-lawn mower (push type),

garden hose

{rubber 75ft)

*
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ELIZABETH M. KISADAY
223 MOUNTAIN AVE

LOTS 7.9, BLOCK 318
BOROUGH OF MIDDLESEX
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Prepared for

Formerly Utilized MED/AEC Sites
- Remedial Action Program

Middlesex Sampling Plant &
Associated Properties

DESCRIPTION OF REMEDIAL ACTION

Property Owner

JOSEPH & MARY VOLGEY
LOTS 11-12, BLOCK 318

BOROUGH OF MIDDLESEX

April 1979

by

Sord, Pacon 2 Davie v
Salt Lake City, Utah ..mJ

uy~



|MADISON AVE.

DRAKE AVE. 432 WILLIAM ST.

CATHOLIC CHURCH RECTORY:

~

\ 25

MOUNTAIN AVE.
L

8

MOsqu _ L
To - ' 5 s 7 WOOD AVE.
% e
W) , 1 F
o, S 12]10] 9
4
DiTcy
BOROUGH OF MIDDLESE N /4 R 18] 14] 13 |
TOWNSHIP OF PISCATAWAY s - A = WILLIAM ST, ""'""[:—‘
") <
17

300 450 G600 FT.

JOSEPH & MARY VOLGEY
LOTS 11-12, BLOCK 318
BOROUGH OF MIDDLESEX

VICINITY MAP
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AWNUALS &
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JOSEA # npaey ooy Gl | Jvs
crumr, L5 217 MOUNTAIN AVE. SR
LOTS /- 12
BLock 3/8
1
PARCEL 4
B
MISCELLANEOUS
ANMUALS & PEREMN/IALS
{ i, aomase—. - JOSEPH & MARY VOLGEY

" LOTS 11-12, BLOCK 318
PARCEL MAP

BOROUGH OF MIDDLESEX 4/7
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AREA WITHIN LIMITS OF DECONTAMINATION TO 8F SODDED

JOSEPH & MARY VOLGEY

LOTS 11-12, BLOCK 318
GRASS DESIGNATION MAP BOROUGH OF MIDDLESEX
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Joseph & Mary Volgey
Parcel 4

Lots 11-12, Block 318
Borough of Middlesex

DESCRIPTION OF REMEDIAL ACTIONS

Recent surveys have shown that low level radioactive

contamination exists on this property. To remove this contamin-

ation as part of the overall remedial action program, it will be
necessary to remove some of the improvements as well. Struc-
tures such as the residence or garage will not be disturbed.
The property will be physically restored as nearly as reasonably
practical to the conditions existing at the start of the decon-
tamination activities. Efforts will be made to minimize disrup-
tions and inconveniénce to the occupants. When initiated, the

work will be carried through to completion.

On this property, it is anticipated that the foilowing

improvements will be affected:

1l - Lawns and grassy areas

o
|

Trees, shurbs, and flowers

w
|

Sidewalks

4 - Driveways

w
|

Fences

It will be necessary to excavate contaminated soil, and

vegetation and some improvements within the proposed limits of

!
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cleanup as shown on the Parcel Map. The exact limits and depths

will be determined at the time of excavation. The excavated

areas will be filled with compacted backfill.

Lawns will be replaced with sod or topsoil as shown on the
Grass Designation Map. Sod will be placed on four inches of
topsoil. Areas planted with grass will receive six inches of

topsoil.

Whenever possible, plantings will be replaced in kind,
however, larger trees and shrubs will be replaced with as large
a size as reasonable. Whenever possible, large mature plantings
will not be removed. The feasibility of saving the plantings
will be dependent on the size and type of planting as well as
the depth of excavation. The final determination as to which

plantings can be left will be made at the time of excavation.

Concrete replacement sidewalks will be four inches thick
and will be placed on six inches of compacted gravel. Gravel

driveways will be composed of eight inches of compacted gravel.

The existing fences will be removed and be replaced at the

option of the property owner.

All uncontaminated personal items on the property that are
to be saved will be removed, stored and returned to the pro-
perty. Any of the owner's unwanted items on the property at the
time of decontamination, will be disposed of by the contractors

at the owner's option.

5



. - v - . -

{

3 Y . ~ \- a ’ — Y

If the property owner desires any betterments to the
existing imprbveménts, these will be negotiated with the Depart-
ment of Energy and will be included in the Special Provisions

Section.
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PACKAGE INVENTORY

OWNER

LAND OWNER

NAME: Joseph & Mary Volgey

ADDRESS: 217 Mountain Avenue

PROPERTY DESCRIPTION
LOT 11-12

BLOCK __318

BORO/TOWNSH(p___ Middlesex

LEGAL DESCRIPTION: _Lotgs 11-12, Block 318, Borough of Middlesex

IMPROVEMENTS: .
DWELLINGS: SQ. FT. Approximately 1065 ft2
LEVELS 1 plus Basement
CONST. Frame Construction
GARAGE: SINGLE
DOUBLE Block Construction

OTHER

STORAGE BUILDING:

PREFAB None

OTHER

IMPROVEMENTS TO DWELLINGS:
ADDITIONS

None

PORCHES ____Front and Rear Open Porches

DECKS

PATIO

DRIVEWAYS: CONCRETE

PAVED

GRAVEL Approximately 1260 ft2

UNIMPROVED

SIDEWALKS: CONCRETE

Approximately 260 £t2

PAVED

GRAVEL

STONE

BRICK




i -‘ 3 Y

- 30 1ft _
CH;:i-'\:x_IN.\ 100 1ft
3ARBED WIRE |
OTHER
_ANDSTA- LG
LAWN GRASS SQ. FT. Seed: 2250 ft2 Sod: 1250 ft2

TRees_2T, 11T, 13T, 15T, 16T, 18T, 25T, 327, 33T. 34T, 38T, 45T

SHRUBS 15,:25, 65, 95, 17s, 185, 193

7

HERBACEOUS CATEGORY (FLOWERING) 2F, 5F, 6F, 7F, 10F, 11F, 16F,
10F -

FERNS___None

VINES___2V

VEGETABLE GARDEN___ApProximately 200 ft2

ROCK GARDEN None

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS
CATEGORY ITEMS LISTED ON PAGE.

MISCELLANEOUS PERSONAL PROPERTY ITEMS:; __Mail box mo c line
A i sections W i 2-55 gal drum§
1-roll (undetermined length) chai i - i of mis

lengths of scrape wood, 1-1963 chevrolet-4dr brown w/white top, l-wood dog house,
several used tires, some mounted on rims, 1 late 1950 model chevrolet, and misc.
auto parts, 2 wooden clothes line poles. '

$3
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JOSEPH & MARY VOLGEY
217 MOUNTAIN AVE

LOTS 11-12, BLOCK 318
BOROUGH OF MIDDLESEX
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Prepared for

United States Department of Energy

Formerly Utilized MED/AEC Sites
Remedial Action Program

Middlesex Sampling Plant &
Associated Properties

DESCRIPTION OF REMEDIAL ACTION

SASHA GARCIA
. LOTS 13-15, BLOCK 318
Property Owner BOROUGH OF MIDDLESEX
- April 1979
by
£ord, Bacon £ Davie E
375 Chioeta Way deD
Salt Lake City, Utah



'MAD!SON AVE.

DRAKE AVE. 3I2WILLIAM ST.

CATHOLIC CHURCH RECTORY:-

~

USNC BASE
FORMER SANPLING PLANT

MOUNTAIN AVE

8 ~
] s T
o , / WOOD AVE.
o .
°/v,q / 1 l
o ,\?/ 4 12]f10] 9
DiTCy
- - BOROUGH OLLMDDLESEX '\> ,/ D 15] 14 13
TOWNSHIP OF PISCATAWAY 'y === —WILLIAM ST ==
1

300 450 600 FT.

BAIRD AVE.

VICINITY MAP * SASHA GARCIA
LOTS 13-15, BLOCK 318

BOROUGH OF MIDDLESEX
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Sasha Garcia

Parcel 5

Lots 13-15, Block 31B
Borough of Middlesex

DESCRIPTION OF REMEDIAL ACTIONS

Recent surveys have shown.that.low level radioactive
contamination exists on this property. To remove this contamin-
ation as part of the overall remedial action program, it will be
necessary to remove some of the improvements as well. Struc-

tures such as the residence or garage will not be disturbed.

The property will be physically restored as neariy as reasonably

practical to the conditions existing at the start of the decon-
tamination activities. Efforts will be made to minimize disrup-
tions and inconvenience to the occupants. When initiated, the

work will be carried through to completion;

On this property, it is anticipated that the following

improvements will be affected:

1 - Lawns and gfassy areas

2 - Trees, shrubs, and flowers
3 - Brick borders

4 - Driveways

5 - Brick patio

6 - Fences

7 - Swimming pool

It will be necessary to excavate contaminated soil, and

vegetation and some improvements within the proposed limits

67



of cleanup as shown on the Parcel Map. The exact limits and
depths will be determined at the time of excavation. The

excavated areas will be filled with compacted backfill.

Lawns will be replaced with sod or topsoil as shown on the
Grass Designation Map. Sod will be placed on four inches of
topsoil. Areas planted with grass will receive six inches of

topsoil,

Whenever possible, plantings will be replaced in kind;
howeve;, larger trees and shrubs will be replaced with as
large a size.as reasonable. Whenever possible, large mature
plantings will not be removed. The feasibility ofAsaving the
plantings will be dependent on the size and type of planting
as well as the depth of excavation. The final determination
as to which plantings can be left will be made at the time of

excavation.

The brick border walls will be removed and replaced. The
small brick patio will be removed and replaced. Gravel drive-

wéys will be composed of eight inches'of compacted gravel.

The existing fence on the north property line will be

removed and be replaced at the option of the property owner.

The above ground swimming pool will be dismantled and
removed prior to the start of excavation. It will be reassem-
bled after the completion of backfilling operations.» Arrange-
ments for the removal and replacement of the swimming pool and

appurtenances will meet with the owners approval.

= f 7



211l uncontaminated personal items on the propertyv that
cre to be saved hill_be removed, stored and returned to the.
mropertcy. Any of the owner's unwanted items on the property
at the time of decontamination, will be disposed of by the

contractors at the owner's option.

If the property owner desires any betterments to the
existing improvements, these will be negotiated with the
Department of Energy and will be included in the Special

Provisions Section.
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OWNER-

LAND OWNER

PACKAGE INVENTORY

NAME.  sasha Garcia

ADDRESS:

215 Mountain Avenue

PROPERTY DESCRIPTION

LOT.

13-15

BLOCK ___318

BORO/TOWNSHIP
LEGAL DESCRIPTION:

Middlesex

Lot 13-15, block 318, Barough af Middlesex

IMPROVEMENTS:
DWELLINGS:

GARAGE:

sqQ. FT._ Approximately 1950 ft2

LEVELS 1

(basement possible)

CONST.

SINGLE

DOUBLE Block Construction

OTHER

STORAGE BUILDING:
PREFAB__None

OTHER

IMPROVEMENTS TO DWELLINGS:

DRIVEWAYS:

SIDEWALKS:

ADDITIONS

PORCHES Front & rear open porches
DECKS

PATIO Approximately 100 ft2 (brick construction)
CONCRETE

PAVED Approximately 310 ft2
GRAVEL ___ Approximately 1900 £t2
UNIMPROVED

CONCRETE __Approximately 400 ft2
PAVED

GRAVEL

STONE

BRICK Approximately 45 ££2




00D None

C=Ait LINK _ i —
BARBED WIRE
THER

(W)

Sy

- SZaPiiG. . :
LAWN GRASS SQ. FT. Seed: Approximately 1900 ft2 Sod; Approx. 2240 fr-

TREgg 6T, ¢T, 10T, 13T, 16T, 18T, 19T, 21T, 26T, 28T, 32T, 33T,
34T, 37T, 40T, 42T, 47T

SHRuBS 28, 35, 68, 95, 11s, 135, 15S

HERBACEOUS CATEGORY (FLOWERING) F2, F4, F5, F10, F15

FERNS___ 1 Fern Fern-2

VINES__ V. 2V -

VEGETABLE GARDEN__None

ROCK GARDEN None

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS
CATEGORY ITEMS LISTED ON PAGE

MISCELLANEOUS PERSONAL PROPERTY (TEMS: _24' Dia. above ground swimming pool, 3-(30 gal)
garbage cans, l-1g hvy. equip-rubber tire (used), ladder (wood), wood window frame,

misc. wooden boxes, l-garden hose (rubber) 50 ft, old bath tub, canvas tarp, several
metal folding chairs

B
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Prepared for

‘United States Department of Energy

Formerly Utilized MED/AEC Sites
Remedial Action Program

Middlesex Sampling Plant &
Associated Properties

DESCRIPTION OF REMEDIAL ACTION

RICHARD AND JOHANN SMITH
Property Owner LOTS 16-18, BLOCK 318
BOROUGH OF MIDDLESEX
April 1979
by
Sord, Bacon ¢ Pavie
375 Chiveta Way ﬁ
Sait Lake City, Utah

&
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Richard & Johann Smith
Parcel 6

Lots 16-18, BRlock 318
corough of Middlesex

DESCRIPTION OF REMEDIAL ACTIONS

Recent surveys have shown that low level radioactive
contamination exists on this property. To remove this con-
tamination as part of the overall remedial action program, it
will be necessary to remove some of the improvements as well.
Sttuctufes such as the residence or garage will not be dis-
turbedﬂ The property will be physically restored as nearly as
reasonably practical to the conditions existing at the start of
the decontamination activities. Efforts will, be made to mini-
mize disruptions and inconvenience to the occupants. When

initiated, the work will be carried through to completion.

On this property, it is anticipated that the following

improvements will be affected.

1l - Lawns and grassy areas

2 - Trges, shrubs, and flowers
3 - Stepping stones

4 - Driveways

5 - Railroad tie border wall

6 - Utility shed

7 - Fences

8 - Swimming pool

It will be necessary to excavate contaminated soil, and

7



vegetation and some improvements within the proposed limits
cf cleanup as shown on the Parcel Map. The exact limits and
cepths will be determined at the time of excavation. The

excavated areas will be filled with compacted backfill.

Lawns will be replacéd with sod or topsoil as shown on the
Grass Designation Map. Sod will be_ﬁlaced on four inches of

topsoil. Areas planted with grass will receive six inches of

topsoil.

Whenever possible, plantings will be replaced_in kind;
however, larger trees and shrubs will be replaced with as large
a size as reasonable. Whenever possible, large mature plantings
will not be removed. The feasibility of saving the plantings
will be dependent on the‘size and type of planting as well as
the depth of excavation. The final determination as'to which

plantings can be left will be made at the time of excavation.

The stepping stones at the rear of the property will be
removed and replaced. The gravel driveways will be composed of

eight inches of compacted gravel.

The existing railrﬁad tie border walls will be removed and
reinstalled upon completioh of backfilling operations. The
existing fence at the back of the property will be removed and
be replaced at the option of the property owner. - The utility
shed will be removed and stored temporarily, it will be replaced
upon completion of backfilling operations.

i

The above ground swimming pool will be dismantled and

-2-
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removed prior to the start of excavation. It will be reassem-

oled

el

fter the completion of backfilling operations. Arrange-

ments for the removal and replacement of the swimming pool will

meet with the owners approval.

All uncontaminated personal items on the property that
are to be saved will be remo&ed, stored and returned to the
property. Any of the owner's unwanted items on the property
at the time of decontamination, will be disposed of the contrac-

tors at the owner's option.

If the property owner desires any betterments to the
existing improvements, these will be negotiated with the

Department of Energy and will be included in the Special

Provisions Section.

1T



LAND OWNER
PACKAGE INVENTORY

JWNER

NAME: Richard & Johann Smith

ADDRESS: 503 Mountain Avenue, Middlesex, New Jersey

PROPERTY DESZAIPTION
LOT 16-18

BLOCK 318

BORO/TOWNSHIP Middlesex

LEGAL DESCRIPTION: lot 16-18, Block 318, Borough of Middlesex
IMPROVEMENTS:
DWELLINGS: SQ. FT._Approximately 1440 ft (Main Level)

LEVELS__1 plus Basement

CONST. Frame Construction

GARAGE: SINGLE Frame Construction

DOUBLE

OTHER

STORAGE BUILDING: .
PREFAB__10' x 14' metal

OTHER

IMPROVEMENTS TO DWELLINGS:
ADDITIONS

PORCHES Front and rear open porches

DECKS 6' x 10' Redwood deck attached to swimming pool

PATIO

DRIVEWAYS: CONCRETE

PAVED

i 2
GRAVEL __ APProximately 1800 ft

UNIMPROVED

SIDEWALKS: CONCRETE

PAVED

GRAVEL

STONE 110 1f of stepping stones

BRICK




R0slels ~Pproximately 40 1F

SrDSCAFING
LAWN GRASS SQ FT. __Seed: Approx. 5120 f+2 Sod: Approx. 700 ft2
TREES_8T, 9T, 13T, 14T, 16T, 21T, 22T, 36T, 45T

SHRUBS 9S, 24s

HERBACEQUS CATEGORY (FLOWERING) lF, 5F, 9F, 11F, 13F, 1l4F

- FERNS None

VINES____fone

VEGETABLE GARDEN___None

ROCK GARDEN_40 ft2 misc. rocks used in landscaping

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS VINES, AND HERBACEQUS.
CATEGORY ITEMS LISTED ON PAGE

MISCELLANEOUS PERSONAL PROPERTY ITEMS: _18' Dia. above ground swimming pool, & Misc.
equipment, Misc. limber piles, flshlng boat, old window ca51nqs, Misc. pieces of

‘siding materi d 5 R.R, ties used in

landscaping, 4 ft Dia. wooden barrel cut in half used as planter

Z
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Prepared for

United States Department of Energy

Formerly Utilized MED/AEC Sites
Remedial Action Program

Middlesex Sampling Plant &
Associated Properties

DESCRIPTION OF REMEDIAL ACTION

Property Owner

RAYMOND & ELAINE REEFER
LOTS 44-50,BLOCK 389
TOWNSHIP OF PISCATAWAY

April 1979

by

£t Bacon ¢ Davie
375 Chineta Way
Salt Lake City, Utah
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Raymond & Elaine Reefer
Parcel 17

Lots 44-50, Block 398
Township of Piscataway

DESCRIPTION OF REMEDIAL ACTIONS

Recent surveys have shown that low level radioactive
contamination exists on this property.. To remove this contami-
natiqn as part of the overall remedial action program, it will
be necessary to remove some of the improvements as well.
Structures such as the residence or garage will not be dis-
turbed. The property wili be physically restored as nearly as
reasonably practical to the conditions existing at the start of
the decontamination activitieé. Efforts will be made to mini-
mize disruptions and inconvenience to the oCcupants. When

initiated, the work will be carried through to completion.

On this property, it is anticipated that the following

improvements will be affected:

|
i

l - Grassy areas

2 - Trees, shrubs, and flowers
3 - Sidewalks

4 - Driveways

S - Mailbox

6 - Fences

It will be necessary to excavate contaminated soil, and
vegetation and some improvements within the proposed limits of

cleanup as shown on the Parcel Map. The exact limits and depths
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will be determined at the time of excavation. The excavated

aréas will be filled with compacted.backfill.

Areas planted with grass will receive six inches of top-
soil. Whenever possible plantings will be replaced in kind;
however, larger trees and shrubs will be replaced with as large
a size as reasonable. Whenever possible, large mature plantings
will not be removed. The feasibility of saving the plantings
will be dependent on the éize and type of planting as well as
the depth of excavation. The final determination as to which

plantings can be left will be made at the time of excavation.

Concrete replacement sidewalks will be four inches thick
and will be placed on six inches of compacted gravel. Gravel
driveways will be composed of eight inches of compacted gravel.

The existing mailbox will be removed and reinstalled upon
completion of backfilling operations. A portion of the existing

fence be removed and reinstalled.

All uncontaminated personal items on the property that are

to be saved will be removed, stored and returned to the pro-

. perty. Any of the owner's unwanted items on the property at the

time of decontamination, will be disposed of by the contractors

at the owner's option.

If the property owner desires any betterments to the
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existing improvements, these will be negotiated with the Depart-
ment of Energy and will be included in the Special Provisions

Section.
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LAND OWNER
PACKAGE INVENTORY

OWNER
NAME.

“

Raymond and Elaine Reefer

ADDRESS: 611 William Street, Piscataway, New Jersey

PROPERTY DESCRIPTION

LOT 44-50

BLOCK 389

-2Omey TOWNSHIP__Piscataway

LEGAL DESCRIPTION: __Lot 44-50, Block 389, _Township of Piscarawav
IMPROVEMENTS: Front House 5 Rear House

DWELLINGS: sQ. FT. ApPprox. 1400 ft“ (Main Level) Approx. 1750 ft2 (Main Level)
LEVELS_ 2 ' 2
CONST. __ Frame : Frame

GARAGE: SINGLE 2 (Frame Construction)
DOUBLE '
OTHER

STORAGE BUILDING:
PREFAB
OTHER Wooden Sheds (2) 5'x8', 5'x7'

IMPROVEMENTS TO DWELLINGS:
' ADDITIONS None
PORCHES
DECKS
PATIO

Left : Right

DRIVEWAYS: CONCRETE

PAVED
GRAVEL Approx. 800 ft Approx. 400 ft

UNIMPROVED
SIDEWALKS: ~ CONCRETE__ PPProximately 160 ft2
PAVED
GRAVEL

STONE
BRICK Approximately 55 1f




LANDSCAPING

NOCD

CHAIN LINK__Approximately 900 1ff

2ARBED WIRE

OTHER

LAWN ‘GRASS SQ.FT. .Seed: 18.000 ft+2

TREES ir, 8T, 9T, 137, 16T, 20T, 21T, 22T, 23T, 28T, 35T, 39T, 48T

SHRUBS 1S

HERBACEQUS CATEGORY (FLOWERING)

FERNS

VINES Vines 2, Vines 5.

VEGETABLE GARDEN

ROCK GARDEN

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEOUS

CATEGORY ITEMS LISTED ON PAGE

MISCELLANEQUS PERSONAL PROPERTY ITEMS: __Mail Box mounted on posty box for .newsgaper
deliver - al garb i lawn furnitu
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RAYMOND & ELAINE REEFER
611 WILLIAM STREET
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Prepared for

United States Department of Energy

Formerly Utilized MED/AEC Sites
Remedial Action Program

Middlesex Sampling Plant &
Associated Properties

DESCRIPTION OF REMEDIAL ACTION

SARANTOS PAPGHIS
Property Owner RN AN 2 6
April 1979
by

Sord, Bacon & Davie
375 Chineta Way 0D
Sait Lake City. Utah |,
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AREA WITHIN LIMITS OF DECONTAMINATION TO BE SEEOED

AREA WITHIN LIMITS OF DECONTAMINATION TO BE SO00ED

GRASS DESIGNATION MAP

SARANTOS PAPGHIS
432 WILLIAM STREET
TOWNSHIP OF PISCATAWAY

26 s



II

Sarantos Papghis
Parcel 26

Lot 1, Block 185
Township of Piscataway

DESCRIPTION\OF.REMEDIAL ACTIONS

Recent surveys have shown that low level radiocactive

contamination exists on this property. To remove this contami-
nation as part of the overall remedial action program, it will
be neceSsary to remove some of the improvements as well.
Structures such as the residence or garage will not be dis-
turbed. The property will be physically restored as neafly as
reasonably practical to the conditions existing at the start of
the decontamination activities. Efforts will be made to mini-
mize disruptions and inconvenience to the occupants. When

initiated, the work will be carried through to completion.

On this property, it is anticipated that the following

improvements will be affected:

l - Lawns and grassy area

2 - Trees, shrubs, and flowers
3 - Sidewalks

4 - Driveways

5 -~ Fences

It will be necessary to excavate contaminated soil, and
vegetation and some improvements within the proposed limits of

cleanup as shown on the Parcel Map. The exact limits and depths

will be determined at the time of excavation. The excavated

|26



zreas will be filled with compacted backfill.

Lawns will be replaced with sod or topsoil as shown on.the
srass Designation Map. Sod will be placed on four inches of

topsoil. Areas planted with grass will receive six inches of

topsoil.

Whenever possible plantings will be replaced in kind;
however, larger trees and shrubs will be replaced with as large
& size as reasonable. Whenever poséible, larée-mature plantings
will not be removed. The feasibility of saving the plantings
will be dependent on the sigze and type of planting as well as

the depth of excavation. The final determination as to which

plantings can be left will be made at the time of excavation.

Concrete replacement sidewalks will be four ‘inches thick
and will be placed on six inches of compacted gravel. Paved
driveways will be composed of three inches of plant-mixed

asphalt placed on six inches of compacted gravel.

The existing fences will be removed and be replaced at the

option of the property owner.

All uncontaminated personal items on the property that are
to be saved -will be removed, stored and returned to the pro-
perty. Any of the owner's unwanted items on the property at the

time of decontamination, will be disposed of by the contractors

at the owner's option.

A



If the property owner desires any betterments to the
¢xisting Iimprovements, these will be negotiated with the Depart-

ment of Energy and will be included in the Special Provisions

93]
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OWNEF
NAME.

LAND OWNER
PACKAGE INVENTORY

Sarantos Papcihis

ADDRESS:

432 William Street

PROPERTY DESCRIPTION

toT___. 1

BLOCK__185

BORO/TOWNSHIP
LEGAL DESCRIPTION:

Piscataway

IMPROVEMENTS:
DWELLINGS:

GARAGE:

sQ. FT.___Approximately 715 ft (main floor).

LEVELS

CONST, __Frame

SINGLE___Frame approximately 440 ft2

DOUBLE

OTHER

STORAGE BUILDING:

PREFAB__ONe

OTHER

IMPROVEMENTS TO DWELLINGS:

DRIVEWAYS:

SIDEWALKS:

GRAVEL

ADDITIONS None

PORCHES

DECKS

PATIO Approximately 130 ft2

CONCRETE

PAVED Approximately'ZOOO ft2

UNIMPROVED

CONCRETE Approximately 200 ft2

PAVED

GRAVEL

STONE Approximately 18 stepping stones

BRICK
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CHAIN L'NK.@prcx:.matelg 62 1f on NE side & approximately 105 1f on So. &

BARBED WIRE

OTHER

LANDSCAPING:
LAWN/GRASS SQ. FT.

TREES__ 2T, - 5T, 20T, 22T

SHRUBS 1s, 85, 115,

128, 148, 158

HERBACEQUS CATEGORY (FLOWERING)

2F, 6F, 7F

FERNS___None

VINES, None

VEGETABLE GARDEN Nane

ROCK GARDEN___None

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES, AND HERBACEQUS

CATEGORY ITEMS LISTED ON PAGE

MISCELLANEOUS PERSONAL PROPERTY ITEMS:

2-30 gal garbage cans, pile of Mw;mam_ﬁmg__—_

Block Barb bg,mail box (mounted on past)

West

Seed: Approximately 6550 ft2 Sod: Approximately 800 ft2

/30
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SARANTOS PAPGHIS
432 WILLIAM STREET
TOWNSHIP OF PISCATAWAY
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Prepared for

United States Department of Energy

Formerly Utilized MED/AEC Sites
| Remedial Action Program

Middlesex Sampling Plant &
- Associated Properties

DESCRIPTION OF REMEDIAL ACTION

Property Owner

CATHOLIC CHURCH RECTORY
LOTS 1-3 BLOCK 298
BOROUGH OF MIDDLESEX

April 1979

by

Sord, Bacon 4 Davie
375 Chioeta Way d2D
Salt Lake City, Utah [
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D AREA WITHIN LIMITS OF DECONTAMINATION TO BE SEEDED
AREA WITHIN LIMITS OF DECONTAMINATION TO BE SODDED

GRASS DESIGNATION MAP

CATHOLIC CHURCH RECTORY'
LOTS 1-3, BLOCK 298

BOROUGH OF MIDDLESEX



Catholic Church Rectory
Parcel 27 "
Lots 1-3, Block 298
Zorough of Middlesex

DESCRIPTICN OF REMEDIAL ACTIONS

Recent surveys have shown that low level radioactive
contamination exists on this property. To remove this contami-
nation as part of the overall remedial action progfam, it will
be necessary to remove some of the improvements as well.
Structures such as the residence or garage will not be dis-
turbed. The property will be physically restored as nearly as
reasonably practical to the conditions existing at the start of
the decontamination activities. Efforts will be made to minif

mize disruptions and inconvenience to the occupants. When

initiated, the work will be carried through to completion.

On this property;>it-is anticipated that the following

improvements will be affected:

1l - Lawns

2 - Trees, shrubs, and fldwers
3 - Sidewalks

4 - Driveways

5 - Clothesline poles

6 - Fences
7 - Paved patio

8 - Gas pumps and underground storages tanks

It will be necessary to excavate contaminated soil, and

ML



1

vegeration and sone improvements‘within the proposed limits o
cleanup as shown on the Parcel Map. The exact limits and depths
will be determined at the time of excavation. The excavated

areas will be filled with compacted backfill.

Lawns will be replaced with sod or topsoil as shown on the
Srass Lesignation Map. Sod will be placed on four inches of
topsoil. Areas planted with grass will receive six inches of

topsoil.

Whenever possible plantings will be replaced in kind,
however, larger trees and shrubs will be replaced with as iarge
a size as reasonable. Whenever possible, large mature plantings
will not be removed; The feasibility of saving the plantings
will be dependent on the sizé and type of planting as well as
the depth of excavation. The final determination as to which

plantings can be left will be made at the time of excavation.

Concrete replacement sidewalks will be four.inches thick
and will be placed on six inches of compacted gravel. Paved
driveways will consist of three inches of plant-mixed asphalt
placed on six inches of cémpacted gravel. The existing natio
will be replaced with three inches of plant-mix placed on four

inches of compacted gravel.

The existing clothesline poles will be removed and rein-
stalled upon completion of backfilling operationé. The existing
fences will be removed and be.replaced at the option of the

property owner.

| 143



Satisfactory agreement will-be reached with the owner

-
He

(D

garding the disposition of the gas pump and storage tanks.

211l uncontaminated personal items on the property that are
to be saved will be removed, stored and returned to the pro-
rérty. Any of the owner's unwanted items on the property at the

time of decontamination, will be disposed of by the contractors

at the owner's option.

If the property owner desires any betterments to the
existing improvements, these will be negotiated with the Depart-

nent of Energy and will be included in the Special Provisions

Cection.
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OWNER:

LAND OWNER
PACKAGE INVENTORY

NAME: Catholic Church Rectory

ADDRESS:

650 Harris Avenue, Middlesex, New Jersev

PROPERTY DESCRIPTION

LOT.

1-3

BLOCK

2328

BORO/4-OWNEHP®  Middlesex

LEGAL DESCRIPTION:

IMPROVEMENTS:
DWELLINGS:

GARAGE:

SQ. FT._Approximately 1600 ft2

LEVELS 3 levels plus basement

CONST. _Brick

SINGLE

DOUBLEBrick

OTHER

STORAGE BUILDING:

PREFAB__ None

OTHER

'MPROVEMENTS TO DWELLINGS:

"DRIVEWAYS:

SIDEWALKS:

GRAVEL

ADDITIONS

PORCHES _Qpen front, enclosed reax

DECKS Approximately 700 ft2 (asphalt)

PATIO

CONCRETE

PAVED Approximately 1200 ft2

UNIMPROVED

CONCRETE __Approximately 900 ft2 (from rectory to.old church only)

PAVED

GRAVEL

STONE

BRICK

5



FENCES - GATES:

ly 70 17 (catio fence)

ApProximate
WOO0D s -

CHAIN LINK

BARBED WIRE

OTHER,

LANDSCAPING:

LAWN/GRASS SQ. FT. Seed: Approximately 17,000 £t2

TREES 20T, 22T, 34T, 38T, 41T, 44T,

SHRUBS 14 s

HERBACEOUS CATEGORY (FLOWERING)__ 2F, 14F

FERNS None

VINES None

VEGETABLE GARDEN

None

ROCK GARDEN

None

NOTE: ADDITIONAL INVENTORY OF TREES, SHRUBS, FERNS, VINES. AND HERBACEOUS

CATEGORY ITEMS LISTED ON PAGE

MISCELLANEQUS PERSONAL PROPERTY ITE

MS: ___Under ground gasoline tank w/pump, clothes

line poles, 3-30 gal garbage cans.
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1.0 SUMMARY

The former Middlesex Sampling Plant (MSP) and severai adjacent and
vicinity properties in Middlesex and Piscataway, New Jersey were
designated in 1976 for remedial action under the Formerly Utilized
Sites Remedial Action Program (FUSRAP). During the period 1943-55
uranium and thorium ores and concentrates were processed at the
plant. Consequently, the plant site and several nearby properties
were contaminated with radiocactive residues. The primary purpose of
FUSRAP is to decontaminate, stabilize, and/or dispose of wastes from
former U.S. Army Corps of Engineers' Manhattan Engineer District
(MED) and Atomic Energy Commission (AEC) sites in such a manner as
to minimize radiological risks posed by the wastes and to permit
certification of cleaned up sites for unrestricted future use.

In 1979 NLO, Inc. was named FUSRAP Project Management Contractor
(PMC) for the U.S. Department of Energy (DOE) to initiate a
multiphase program of remedial action at the former MSP. Phase I of
the éleanup as well as the engineering and initial construction
effort for Phase II were conducted by NLO, Inc.; at the start of

FY 1982 (October 1, 1981) PMC responsibilities were assumed by
Bechtel National, Inc. (BNI).

Phase I work comprised the construction of an impervious asphalt
storage pad and drainage system at ﬁhe former MSP site as well as
decontaﬁination of two properties adjacent to the site and three
properties in the vicinity. Phase II involved cleanup of low-level -
radiocactive waste that had migratéd onto other properties adjacent
to the site, the construction of an extension to the waste storage
pad, and the installation there of a treatment system for rain
runoff. All parcels were cleaned to the remedial action criterion
level of 5 pCi/g radium-226 plus background specified by DOE. The
effectiveness of the remedial action was corroborated by
verification soil sampling, near-surface gamma measurement, and

’
exposure rate measurement. In a subsequent phase or phases, the
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wastes stored at the site will be removed for permanent disposal and
the entire property decontaminated and decommissioned for
unrestricted use.

Phase II field work began in July 1981 and was completed by
mid-January 1982, except for several minor tasks completed later
that spring. Work was completed within the planned schedule and

original contract estimate.

This document describes the background to the Phase II remedial
action, the parties involved in administering and executing it, the
chronology of the work, verification of the adequacy of the remedial
action, and the cost incurred. Volume 1 comprises an overall
description of the project and remedial action activities. Details
of the radiological measurements and analyses made for each parcel
are presented in Volume 2. Supporting appendices are presented in

Volume 3.
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2.0 INTRODUCTION

In 1974 the AEC initiated a survey program to identify and

'radiologically characterize all formerly utilized MED and AEC sites

involved with nuclear materials. Many of these sites are no longer
operational, but remain contaminated with radiocactivity and can be a
potential source of exposure to the public. With the establishment
of DOE in 1977, the responsibility for this survey program was
assigned to the Assistant Secretary for the Environment (ASEV), who
entitled it FUSRAP. Since mid-1979 FUSRAP responsibilities have
been shared variously by the ASEV and the Assistant Secretary for
Energy Technology [now Assistant Secretary for Nuclear Energy
(ASNE)]. Effective in 1982 all major responsibilities (site
identification, radiological characterization, determination of the
need for remedial action, implementation of the remedial action,
including waste disposal or stabilization of residual material, and
post-remedial action certification) were consolidated and became the

responsibility of ASNE.

Following identification of a site and determination of whether DOE
has authority to undertake remedial action, radiological survey
records are reviewed. If such data are lacking or incomplete,
further surveys are conducted as necessary. The FUSRAP PMC and its
subcontractors prepare a series of engineering studies and
environmental reports for the site to evaluate remedial action
alternatives. Documentation required by the National Environmental
Policy Act (NEPA) as part of'this evaluation is prepared by the
Argonne National Laboratory (ANL). The action that is deemed
appropriate by DOE based on the NEPA process evaluations is then
implemented with consideration for public safety and in compliance

with the Atomic Energy Act of 1954, as amended, and related Nuclear

Regulatory Commission (NRC) or applicable federal, state, and local

licensing requirements.
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Phase II remedial action at the former MSP and associated properties
was administered by DOE through its FUSRAP Lead Field Office, the
Oak Ridge Operations (ORO) Office and FUSRAP PMC -- NLO prior to
October 1, 1981 and BNi thereafter. The New Jersey Department of
Environmental Protection (NJDEP) monitored Phase II activities to
ensure public safety and assisted in soil sampling to confirm that

cleanup had been achieved in accordance with applicable criteria.
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3.0 SITE DESCRIPTION AND BACKGROUND

The former MSP is located in the Borough of Middlesex in north
Middlesex County, New Jersey. The site lies just north of the
Township of Piscataway, New Jersey as shown in Figure 3-1. It is
bounded on the west by Mountain Avenué and to the north by the New

Jersey Central and Lehigh Valley railroads.

" The facility was a storage depot and processing plant for uranium -

ores received from the Belgian Congo between 1943 and 1955. 1In
addition, lesser quantities of thorium ores and compounds as well as
beryllium ores were sampled and stored at the facility until the
site was closed in 1967, dgcontaminated to then-acceptable

radioactive levels, and certified for unrestricted release.

At the request of the MED, the North Atlantic Division Engineers
leased the first portion of the MSP property from American Marietta
Company on November 1, 1943. Supplements to the lease were issued
on May 15, 1945 and June 27, 1949 to include'additibnal properties.
Procedures for the U.S. Government to purchase the property were
initiated on March 8, 1946, and the'judgment_of stipulation, filed
on June 15, 1950, made the MSP the property of the U.S. Government.
Easement rights for required drainage were obtained following the
judgment of stipulation. The property was transferred to the AEC
after its formation-in 1946. 1In February 1968 the AEC officially
reported the site as excess real property. . The General Services
Administration tratherred it to the Department of the Navy, U.S.
Marine Corps which used the site for reserve training from September
1969 to March 1979.

3.1 INITIAL DECONTAMINATION

Prior to transfer of the site to the General Services
Administration, the AEC contracted with Isotopes, Inc., to
decontaminate the site. The AEC conducted a followup survey, and

additional decontamination was performed. This included
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sandblasting, vacuuming, detergent and acid washing, concrete
chipping, equipment removal, and, in cases of severe contamination,
building member removal. Waste was transported by rail to the
Nuclear Fuel Services licensed burial site at West Valley, New
York. On September 2, 1967, upon completion of decontamination,

DOE-ORO certified the site for unrestricted release.

The Oak Ridge National Laboratory (ORNL) resurveyed the site in
April 1976. Off-site areas subject to contamination (due to wind
and water transport) were resurveyed in May 1976. These
radidlogical surveys included measurements of residual alpha and
beta-gamma contamination levels, radon and radon-daughter
concentrations in buildings, external gamma radiation levels, and
radium concentrations in the soil. Results of the surveys were
published in 1977 in Radiological Survey of the Middlesex Sampling
Plant, Middlesex, New Jersey (DOE/EV-0005/1).

Surface contamination levels on the former MSP site exceeded
guidelines presented in ANSI 13.12 (draft) and radon concentration
levels exceeded the non-occupational limit (DOE Order 5480.1) in
some structures. These results indicated the possible need for

extensive radon and radon-daughter measurements in structures both

on- and off-site.

An aerial survey was conducted for DOE by EG&G, Inc. between May 20
and May 27, 1978, and followup ground surveys were performed by
ORNL.  During these surveys additional properties not contiguous
with the former MSP were identified as having been contaminated by
material handled at the plant: a region in the vicinity of the
rectory of the Our Lady of Mount Virgin Catholic Church, 650 Harris
Avenue, Middlesex, New Jersey; and the private residence at 432
William Street, Piscataway, New Jersey. It was also confirmed that
the Middlesex Municipal Landfill was contaminated with residual

radiocactive material from the former MSP. The surveys of these
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properties are treated in Radiological Surveys of Properties in the

Middlesex, New Jersey, Area (DOE/EV-0005/1 Supplement) and
Radiological Survey of the Middlesex Municipal Landfill, Middlesex,
New Jersey (DOE/EV-0005/20), respectively. :

3.2 PHASE I REMEDIAL ACTION

Late in 1979 NLO, Inc. was designated by DOE to act as PMC for
decontamination and restoration efforts at Middlesex. The work was
planned as a multiphase project. During Phases I and II,
contaminated materials from the site and associated properties would
be consolidated and stabilized on-site. In a subsequent phase or
phases this material would be removed to a perménent disposal site
and the entire former MSP property decontaminated and decommissioned

for unrestricted use.

During Phase I, a 3-acre asphalt-paved waste storage pad was
constructed on the MSP site, two properties that had been backfilled
with contaminated earth removed from the plant site during 1947
grading modification were decontaminated and restored, and the
excavated material on the asphalt pad was covered with a reinforced,
sealed cover of ethylene propylene diene monomer (EPDM). Three
additional properties were added to the Phase I activities following
additional radiological characterization performed by EG&G and

Eberline Instrument Corporation (EIC). Phase I remedial action was

conducted from early June to November 1980.



4.0 PHASE II PROJECT DEVELOPMENT

4,1 ORGANIZATION

The Phase II remedial action activities implemented at the former
MSP were administered by the Technical Services Division of DOE-ORO
although no permanent on-site DOE-ORO representative was assigned to
Middlesex. NLO initially implemented the remedial action effort as
the PMC for DOE. ' |

BNI was sélected by DOE early in 1981 as PMC for other FUSRAP work.
The extent of BNI participation in the Middlesex Phase II remedial

action was established by a memorandum of understanding between NLO
and BNI in June 1981.

Staff of the NJDEP monitored Phase II activities and assisted during
soil sampling for confirmation of compliance with criteria. The

NJDEP also assisted NLO/BNI in contacts with the media.

'EIC, an Albuguerque, NM firm that had provided radiological

measurements and surveys during Middlesex Phase I operations,
contracted with NLO to perform the radiological 'surveys and
monitoring for Phase II. BNI subcontracted with EIC in May 1981 to
perform these activities on all BNI FUSRAP sites. |

BNI was assigned the role of PMC for the former MSP site on
October 1, 198l. 'The applicable organization management charts for
the periods before and after October 1 are shown in Figures 4-1A

and B (Project Organization) and 4-2A and B (Field Organization).

4.2 RESPONSIBILITIES

NLO was responsible for managing the remedial action, including
construction, and coordinating the work sequence through
September 30, 1981. BNI assumed these responsibilities on
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October 1, 1981. Prior to October 1, NLO/BNI were responsible for

monitoring daily construction and excavation activities, .
interpreting the specifications and drawings, and guiding the
construction subcontractor in performance of the work. The joint
on-site field engineering staff prepared subcontract changes when
deviations from specifications or the scope of work were required.
In addition, the field engineering staff acted as DOE

representatives in informing the public of work progress.

NLO/BNI also provided on-site environmental monitoring direction for
the project. These duties included scheduling and coordinating
construction and excavation operations with the necessary sampling

and monitoring activities performed by EIC.

Subcontractors utilized by NLO and subsequently assigned to BNI in
the Phase II remedial action are shown in Figures 4-2A and 4-2B.
The functional responsibilities of each subcontractor are briefly

discussed below.

4.2.1 Engineering Support

Ford, Bacon & Davis Utah, Inc. (FBDU) provided architect-engineering
services for, the design of Phase II, including drafting and

preparation of technical specifications and plans.
BNI supported NLO in"éonducting and monitoring the daily
construction and excavation activities. After October 1, 1981, BNI

provided design engineering assistance as required.

4.2.2 Radiological Support

EIC provided complete health physics coverage, radiological
consulting, radiological engineering/construction field support and

environmental monitoring with complete documentation.
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4.,2.3 Construction

The Phase II remedial action constructidn subcontract was awarded to
J. H. Reid, General Contractors/AshlandvCpnstruction, Inc., South
Plainfield, New Jersey on the basis of competitive bidding.
Reid/Ashland performed or sub-subcontracted all physical
construction and excavation operations except for channeliiation of
the Mosquito Control Ditch, which was performed-by Tobar

Construction Co., Inc., Morristown, New Jersey.
Blandford Land Clearing Corporation, Brooklyn, New York provided
equipment and personnel to burn the organic material resulting from

site clearing and building demolition.

4.2.4 Civil Surveying

Fisk and Associates provided civil surveying services during
Phase II. These services included property surveys, establishing
the location of the excavation limit, construction'layouts, field

layout of a 10-m grid, and measurement of the storage pile.

Prior to remedial activities on the associated properties, Fisk
performed property surveys and established control points for the
excavation activities. Property corners were identified in the
field with iron pins which were then also used as control points for

the restoration work on the individual parcels.

Construction layouts included locating and staking new construction
items, such as storm drains, water lines, drainage ditches, the

perimeter fence, and the settling basin.

The 10-m grid, utilized by EIC as a reference for confirmatory
sampling after contaminated soil had been removed, is referenced to
the New Jersey State Plane Coordinate System, thereby establishing

the exact location of all soil samples.
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The size of the storage pile of contaminated earth was measured by
taking cross sections: the volume was computed from cross section

measurements.

4.2.5 Materials Testing

Haller Testing Laboratories, Inc. of Plainfield, New Jersey provided

soils, asphalt, and concrete testing services related to the

remedial action.

4,2.6 Radon Monitoring

Mound Laboratories was under contract with DOE-Headquarters, Office
of Operation Safety, to provide radon monitoring at the former MSP

and associated properties.

4,3 ARCHITECT-ENGINEER PLANNING

In December 1980 the NLO Decontamination and Decommissioning (D&D)
division initiated work on Phase II of the Middlesex decontamination
effort. With the assistance of FBDU, NLO formulated.the necessary
engineering plans and quality assurance assessments and began
preparation of specifications and drawings for remedial action
subcontracté. In January 1981 FBDU obtained information needed for
design work on the storage pad extension and for stream diversion
south of the site. FBDU also provided updated ownership information
to NLO for initial processing of Memoranda of Agreement with

property owners.

Discussions were held with DOE and other interested parties
regarding the necessity of installing interception ditches and
laterals in the swampy area south of the site. Use of several
500-ft open channel sections to direct Main Stream temporarily
around the decontamination activities was considered essential to
prevent any possible widespread migration of radioactive material

during Phase II activity.
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It was also recognized that problems could arise in the area south
of the former MSP during decontamination of the south drainage ditch

area. The anticipated problems associated with excavation in this

area were: .

© Containment of wet materials which could ultimately lead to
cross-contamination '

© An unsuitable base for construction.

FBDU proposed to install ditches at key locations in this area to
intercept subsurface water and divert surface runoff away from the
proposed decontamination zone. It was estimated that a minimum of 4
months would be required to dewater this area sufficiently to allow
the trenches to'curtail the inflow of the ground and surface water
and to allow vegetation to absorb the remaining moisture. Because
of the time-sensitive nature of these activities, a construction
firm already under contract with DOE-ORO, Tobar Construction,

performed the work, facilitating its timely completion.

The existing above-ground settling tanks controlling the storage pad
water runoff were considered inadequate for Phase II and

post-Phase II water control. NLO directed FBDU to design a new
on-site gravity-operated concrete settling basin to handle the

maximum flow expected during the anticipated maximum lifetime of the
storage pad.

FBDU proposed, and NLO approved, the installation of a slurry wall
barrier of fine-grained soil such as bentonite around the former MSP
between it and the off-site properties to prevent migration of
underground water carrying radiocactive materials. NLO approved this
proposal. However, it was still necessary to maintain an effective
groundwater monitoring system during Phase II activities and
thereafter. Additional sampling wells were planned so that an

improved monitoring program could be implemented.

17
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4.4 MEMO AGREEMENTS

Prior to implementation of the remedial action, it was necessary for
DOE to obtain agreements with the individual property owners
authorizing entry and work. The agreement, designated a Memo
Agreement, granted DOE and its contractors the right to perform the
remedial action. It also stated the scope of work, DOE
responsibilities, and the plan to restore the properties to an "as
was" condition. Several agreements were revised to incorporate
owner-requested changes in the restoration plans, and two landowners
received compensation for the assessed valuation of personal
property removed but not replaced. An amended agreement was
prepared for Parcel 7 to include the lessee who is operating a

business on this property.

During remedial action several property owners requested changes in
the restoration plan. These were implemented if the change was not
considered a "betterment" and did not increase the cost to DOE of

restoring the property.

4.5 BID PREPARATION

The bid package for the storage pad extension and Phase II remedial
action on adjacent off-site properties was issued on March 27,
1981. Four bulletins modifying the bid package were issued toO

pidders after this date. These were as follows:

o Bulletin #1, issued April 16, 1981, extended the bid opening
by one calendar week to May 4, 198l1. It also included
drawing revisions and specification changes (Addendum A).

o Bulletin #2, issued April 24, 1981, modified the
specification further by revisions to the basic contract,
presented in Addendum B.

o Bulletin #3, issued April 28, 1981, postponed the bid opening
for an undisclosed period.

o Bulletin #4, issued May 2, 1981, revised the bid opening date
to May 18, 1981l.

18
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Eight bids ranging from $1,356,644.00 to $4,005,985.00 were
received;

the subcontract was awarded to the lowest bidder, J. H.
Reid General Contractor/Ashland Contractors, Inc.

Notice to proceed
was given on June 30, 1981. '
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5.0 PHASE II REMEDIAL ACTION

5.1 PROJECT DESCRIPTION

The NLO/FBDU design effort established the following tasks as

required for the Phase II remedial action:

o Improvements to and expansion of storage facilities for
contaminated earth

- Extension of the Phase I asphalt storage pad 260 ft to the
north

- Drilling eight new groundwater monitoring wells around the
storage pad

- Alteration of the cross sections and riprapping of the
south drainage ditch and Main Stream through the
excavation area to accommodate a probable maximum flood

- Construction of a 155 ft x 16 ft x 8-1/2 ft deep concrete
clarifier and a flocculator system to facilitate the
sedimentation of suspended solids in the runoff from the
asphalt pad ¢

- Erection of 3,000 ft of 7-ft-high vinyl-coated chain link
security fence surrounding the former MSP site.

o .Removal of contaminated earth from thirty-four parcels of
land adjacent to the site

O Restoration of these parcels.

The area in which remedial action was performed is shown on Figure
5-1. It includes residential, commercial, industrial, and
unimproved lands. The buildings on these properties were not
contaminated. Measurements showed that contamination was primarily
limited to the ground surface, indicating that wind and water were
the primary modes of transport from the former MSP. Spread of
radiocactive material also resulted from physical transportation of

soils during previous construction and demolition at the site.
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During Phase II field radiological testing established that no
remedial action was necessary on Parcels 7, 9, 29, 30, and 33 (see
Volume 2 of this report). This was determined by scanning these
parcels on a 10-m grid in accordance with standard verification
procedures and by testing soil samples. Results showed that the
average concentration of radium in soil on these parcels was less
than the criterion of 5 pCi/g above ambient background (1 ?Ci/g)
that had been specified by DOE as the applicable guideline.for
remedial action at Middlesex. The remaining parcels initially

designated to receive remedial action during Phase II were duly

decontaminated and restored.

Properties south of the site are in a wooded area that serves as a
drainage basin for the vicinity. IHMost of the excavation occurred in
this area. A drainage ditch flows past the south end of the site
and thence 600 ft to Main Stream. Main Stream flows southwesterly
past the site (Figure 5-1) through a heavily wooded area for '
approximately 2,800 ft before joining Ambrose Brook.

Contaminated soil was removed and transported from the adjacent and
vicinity properties, including the abovementioned wooded drainage
area, and placed on the storage pad at the former MSP. The storage
pad was designed to provide a base for the storage of contaminated

material for a service life of 20 years.

Stored material was subsequently covered with a barrier to control
radon emissions and erosion. EPDM fabric was chosen for the cover
based on past experience with the material. EPDM has good
weathering characteristics and can attenuate approximately 98

percent of radon generated by the radium-contaminated materials.
The impermeable bentonite slurry wall barrier, originally intended

to encircle the plant site, was deleted from the remedial action

plan. It was believed that a potential buildup of pressure in
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trapped groundwater could cause water to hemorrhage through the

asphalt pad or overtop the pad and escape at the south end of the
site.

To improve the groundwater monitoring system eight additional wells
were drilled (four deep and four shallow) during Phase II by Cooper
& Hipp, Somerville, New Jersey, a sub-subcontractor to J. H.
Reid/Ashland. Drilling was done at the approximate locations
established by FBDU.

Phase I wells had been cased only to the alluvium/shale interface
under the assumption that only a nominal amount of residue could
enter the hole below the casing. This assumption, however, did not
take into account the considerable truck traffic in the area during
Phase I. Due to continual vibratory and impact loading near the
wells, silting and/or caving in of certain Phase I wells occurred.
Consequently, wells drilled during Phase II were cased the entire

length, grouted, backfilled, and provided with filter screens to
prevent siltation. '

Due to the close proximity of the wells to Phase II vehicular
traffic and the extensive repairs to the Phase I wells necessitated
Dy excavation activity, all on-site monitoring wells were provided
with 2 ft x 2 ft x 18 in. deep concrete vehicle barriers to reduce
the potential for damage.

These barriers were installed shortly after each well was cased.
The locations of existing Phase I and Phase II wells are presented
in Figure 8-1 (page 81).

5.2 REMEDIAL ACTION ACTIVITIES

The procedures developed by NLO for implementation of Phase I
remedial action were followed during Phase II. Phase II operations
required moving -a minimum quantity of soil, yet meeting

decontamination criteria; preventing further spread. of contamination
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by equipment; minimizing disturbance to residents; and reducing soil
erosion and dust generation. Each operation was performed in a
manner that minimized the health hazard to the workers as well as to

residents.

Field activities were initiated in early June 1981, A soil sample
processing facility and testing laboratory were to set up to analyze
samples and to prepare, identify, package, and ship them to a
central laboratory for confirmation of on-site analysis results.
Access control facilities were mobilized, and a contamination
control point was established to monitor and ensure containment of
contaminated material within the storage area. Management field
offices were set up to administer the construction subcontract and

to monitor all remedial action activities.

Preliminary surveys and field staking of actual contamination limits
(the 5 pCi/g isoline) were completed in late June 1981. 1In July
1981 DOE held a project readiness meeting with NLO and BNI to ensure

that .the Phase II remedial action plan was ready so that excavation

could begin.
5.2.1 Equipment

NLO/BNI specified that the subcontractor use. equipment in good
working condition to ensure that operations would proceed with the
minimum of delay and hazard to workers and to the public.
Excavation around the residences.was greatly expedited by use of a
Caterpillar C-235 backhoe versus a much smaller model (see Figure '
5-7, page 33). Dump trucks to be used were carefully inspected to
identify those with gaps around the tailgate large enough to leak
soil and the necessary modifications were made by J. H. Reid. A
list of equipment used by the subcontractor during the remedial

action is provided in Table 5-1.
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EQUIPMENT USED BY

ITEM

Backhoe/Loader-
Backhoe/Loader

Backhoe
Backhoe
Backhoe

Bulldozer
Bulldozer
Bulldozer

Loader
Loader
Loader
Loader

10 Wheel Dump Truck

6 Wheel Dump Truck
18 Wneel Dump
Semi-Truck

Paver

Slip Form Paving
Machine

Self-Propelled
Sheepsfoot
Roller

Self-Prop Vib
Roller

Self-Prop. Roller

Self-Prop. Roller

Chipper

Mulcher

Track-mounted
Crane

Air Compressor

A

Dyna-Hoe
Jonn Deere

CAT
CAT
Bucyrus-Erie

CAT
CAT
CAT

CAT
CAT
John Deere
CAT

Mack/Autocar
rord

Ma'ck

Blaw-Knox

Hyster

Rex
Hyster
Hyster
Woodchuck
Woodchuck

-Bucyrus-Erie

TABLE 5-1
REIZ/ASHLAND FOR MIDDLESEX PHASE II REMEDIAL ACTION

S

MODEL QUANTITY
160 1
- 1
235 1
245 1
- 1
D=3 1.
D-4 1
D=5 1
950 1
960 1
410 1
977L 1
18 yd3 6

350/600/750 1/2/1
20 yd3 1
- 1
- 1
14 ton 1
8 ton 1
1.5 ton 1
10 ton 1
- 2
- 1
25 ton 1
- 2
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BEMARKS
Also

1 Farm disc

1 Landscaping rake
2 Plate tampers
2 Plate tampers

NOTE: Does not
include sub-subcon-
tractor equipment.

(Paving Roller)

250 ft3/min



5.2.2 Excavation

Contaminated soil was removed to the extent necessary to comply with
the criterion of 5 pCi/g radium-226 above background. The extent of
the‘surface contamination was initially defined by ORNL in 1976,

confirmed by EG&G in 1980, and further characterized during remedial
action by soil core analyses performed by EIC to evaluate the depth

of contamination.

’ . - . .
Cores were obtained and excavation was conducted in a manner that
D . . .3
minimized the spread of contamination. A total of 25,742 yd~ of
contaminated soil was excavated. Excavation activities proceedea in

the followinag order:

1. Residential parcels along lfountain Avenue

2. Wooded property between Wood and William Streets

(&%)
.

Residence on Parcel 17 and William Street roadbed.

4, South drainage area

5. Main Stream area.
A radiological technician with & scanner followed the excavating
equipment to determine radiocactivity levels. Ixcavated material was

pulled toward contaminated areas to avoid spreading contamination

onto clean areas.

5.2.2 Transportation of Contaminated Excavated Material

Once loaded, dump trucks were covered with heavy canvas tarpaulins
before leaving the aréa. From the work areas to the dump site,
trucks followed routes designed to minimize exposure to the general
public. The only pubiic streets traveled were the westerly portions.

of Wood and William Streets. FHaul routes are shown in Figure 5-2.
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At the plant site, the material was dumped directly onto the storage
pile. The in situ moisture content of the excavated soils, the
continual compacting of the storage pile, and the use of a temporary -
plastic cover reduced dust generation and the spread of contaminants
due to erosion. Upon completion of the dumping operation,'the

trucks left by the same routes. If a truck was to be moved off
designated haul routes, it was thoroughly scanned for external
radiation by an EIC technician. 1If radiation levels were above
criteria, the truck was washed down on the site. The truck was then

logged out and released through the site access control point.

5.2.4 Compaction of the Pile

The bulk of the soils excavated during Phase II were free of large
rocks or other hard/sharp material. A 2-ft layer of homogeneous

soil was placed upon the asphalt pad and compacted first. éoncrete
and other debris weré then added to the storage pile and compacﬁed

to 95 percent Standard Proctor density.

Earthmoving equipment working on the pile transported the )
contaminated material to appropriate locations on.the pile, which
was continuously compacted to ensure its structural integrity and to
meet compaction criteria. Upon completion of the excavation'
operation, the storage pile was rough-graded to meet side slope
requirements. In preparation for the cover, the pile was hand raked
to produce a surface that was firm, planar, and free of debris,

stones, or sticks that could chafe or puncture the EPDM cover.

5.2.5 EPDM Cover Installation

Reid/Ashland installed the EPDM in consultation with Conti
Construction, the Phase I contractor, and Carlisle, the EPDM
manutacturer. First, a 3-ft wide perimeter tuck piece was bonded to
the asphalt pad with cement. The edge pieces and border timbers
were then spliced, cemented, and bolted together. The remainder of

the liner was then placed. Each lap splice was cleaned with
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unleaded gasoline prior to the addition of the jointing cement, per
manufacturer's instructions. A minimum 6-in. lap was maintained for
every splice. Upon completion of the splice, a lap sealant was

applied to improve the integrity of the cemented lap splice.

5.2.6 Incineration of Combustible Materials

By-products of the Phase II remedial action included approximately
1,600 yd3 (loose measure) of organic material, including wood

chips, railroad ties, poles, and tree stumps. This organic material
posed several problems: 1) It was deemed unsuitable for
incorporation into the storage pile on the premise that decomposing
organic material under elevated temperatures and moisture .could
produce toxic gas buildup beneath the impermeable covering, 2) the
material was considered radioactive and therefore could not be moved
to a sanitary landfill, and 3) since ocean disposal of the
contaminated soils remains a possibility for final disposition,
buoyant organic material could not be included in the storage pile.
Consequently, all organic materials were incinerated using an air
curtain combustion unit (ACCU) approved by the State of New Jeréey
for such operations. The volume of soil and ashes remaining after

3

incineration was approximately 340 yd~. This was deposited on a

50 ft x 80 ft EPDM mat and covered with EPDM that was sealed to the
Dase sheet.

Incineration operations were performed on six days during January
1982. They were monitored by the NJDEP Radiation Control and Air
Pollution Divisions, the Piscataway Board of Health, and the

Middlesex fire department, police, and mayor's office. Monitoring

‘conducted by EIC during incineration operations is detailed in

Subsection 6.5.

5.2.7 Scheduig

Excluding incineration of combustibles and other minor items,

Phase II field work was completed between July 15, 1981 and
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December 23, 1981. The planned and actual Phase II schedules,

including milestones are illustrated in Figure 5-3.
Significant activities performed during each month were as follows:

July, 1981

© Demolition of the thaw house in preparation for storage pad
extension (Figures 5-4 and 5-5).

0 Clearing of parcels 1 through 6.

o Drilling of eight monitoring wells.

O Removal of five underground storage tanks and demolition of
the block wall on the east side of the plant. These

activities began in July and were completed in early August
(Figure 5-6).

August - September 1981

0 Clearing and grubbing of parcels located in the south drainage
basin were completed in mid-August. The eight acres of land
surrounding Main Stream (Figure 5-1) were cleared during the
latter part of August.

o Piping for storage pad/site drainage was installed during
August.

o New gutters for extension of the storage pad were installed.

o Excavation of parcels 1 through 6 and 9 through 17 (Figure 5-1)
' was completed (Figure 5-7).

. 0 Construction of a new clarifier began (Figures 5-8 and 5-9).

o Backfill of parcels 1 through 6 was completed.

October - November 1981

0 Reseeding and sodding of lawns on residential parcels were
completed (Figures 5-10 and 5-11).

0 Excavation, backfilling, and restoration of south drainage
area were completed.
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FIGURE 5-4 AERIAL VIEW OF THE THAW HOUSE !
PRIOR TO DEMOLITION .



FIGURE 5-6 REMOVING STORAGE TANKS FROM THE
FORMER MSP SITE

FIGURE 5-7 PARCEL 1 BEING EXCAVATED USING A
C-235 BACKHOE
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FIGURE 5-8 THE CLARIFIER UNDER CONSTRUCTION
(PART OF THE STORAGE PILE CAN BE
SEEN ON THE RIGHT)

FIGURE 5-9 COMPLETED CLARIFIER AND
FLOCCULATORS

34



R e

FIGURE 5-10 REAR PORTION OF PARCEL 1 AFTER
EXCAVATION

FIGURE 5-11 SODDING OF PARCELS 1 AND 2
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o Restoration of tne south ditch and excavation of #Main Strean
oegan (Figures 5-12, 53-13, 5-14, and 5-15).

o Installation of new plant fencing was completed.

o Lanascaping of residential properties was completed
(Figures 5~10o and 5-17).

December 1941

o EPDM covering over tne storage pile was completed except for
joint caulking.

0o Backfilling and restoration of ain Stream were completed
(Figure 5-18).

January - March 1932

o Incineration of compbustiple materials was completed
(Figures 5-19 and 5-2U).

April - May:' 1932

o Final inspection was held on May 1l1l.

Laboratory analysis results from two post remedial action soil
samples taken along the western edyge of the excavated area on Parcel
20 indicated elevated concentrations of radium-226. Conseyuently,
two additional areas on this parcel were excavated 1n tne spring of

1984.

5.3 PHOTOGRAPHS

Approximately 650 photograpns were taken during Phase II

operations. Pre-remedial action conditions were pnotographed wlth
emphasis on private residences and personal property. A second
phase of photographs depicted excavation activity; a third covered
the restoration of disturbed property, again wlith emphasis on
private homes. These photographs were used on several occasions 1n
discussions of homeowners' claims. A complete set of photographs is

maintained in the BNI Oak Ridge office.
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FIGURE 5-12 OVERVIEW OF EXCAVATION IN THE
SOUTH DRAINAGE DITCH AREA

FIGURE 5-13 RESTORATION OF THE SOUTH DRAINAGE
DITCH AREA IN PROGRESS
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FIGURE 5-14 A DOWNSTREAM SECTION OF MAIN
STREAM PRIOR TO EXCAVATION

FIGURE 5-15 EXCAVATION OF A DOWNSTREAM
SECTION OF MAIN STREAM
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FIGURE 5-16 FRONT YARDS OF PARCELS ALONG
MOUNTAIN AVENUE AFTER EXCAVATION

FIGURE 5-17 RELANDSCAPED FRONT YARDS OF
PARCELS ALONG MOUNTAIN AVENUE
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FIGURE 5-18 D-6 DOZER BACKFILLING THE UPSTREAM
SECTION OF MAIN STREAM

FIGURE 5-19 FRONT AND LEFT SIDE VIEW OF
THE ACCU
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FIGURE 5-20 INCINERATION REMAINS FROM THE
ACCU BEING PLACED ON AN EPDM MAT
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5.4 AS-BUILT DRAWINGS

As Phase II work was completed, a comprenensive, revised, and
updated set of drawinys was estaplished depicting final conditions.
These drawings ehcompass all work pertormed by Reid/Asnland and its
subcontractors, including all work performed under cnange orders
issued by NLO and BNI. A complete set of as-pullt drawiangs 1s on

file in the BNI Oak Rridge office.

5.5 FINAL INSPECTION AND ACCEPTANCE

Towards tne end of Phase Il remedial action, B8NI fileld personnel
made a final inspection and developed a comprenensive llst oL items
that required attention before completion of tne project. All sucn
items and final site cleanup were completed in the spriny of 1982.
Acceptance of all work was acKnowledged by tinal payment to

J. H. Reid/Asnland, and a subcontractor final release was executed

on August 27, 1932.

5.6 ENVIRONMENTAL CONTROL

The containment of radiocactive material within the work site, the
reduction of potentially hazardous conditions durinyg operations, and
provision of emergency measures for inclement weatner were major

concerns during the remedial action. 3Specific actions takKen are

descriped below.

5.6.1 Dust Control

The fine silts and clays in tne area were readily airporne once
dried and exposed to the atmosphere. Dust proved to be a proplem on
excavated land, the storage pile, the plant site, and adjacent
streets. The problem in the latter two areas was caused by
vehicular traffic dropping debris from tires. To minimize tnis
problem, tne affected streets were watered daily and swept

periodically; the storage pile was compacted daily and covered with
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a Visyueen plastic cover. During dry weatner excavation, tne
immediate working area was continuously watered by noses. Aaround
the residential properties, excavated areas were nulcned. =zaul
trucks were covered with tarpaulins to prevent spillage ot

radloactive material, as well as to prevent blowing dust.

5.0.2 rcrosion Control

Clearing and stripping of tne vegetated surfaces surrounaing tne
former M8P increased the runoff potential and presented potn
radiological and aestnetic problems. E£rosion control procedures
included the installation of "Erosionet" fabric in diversion
ditches, lining the ditcnes with straw bales to prevent siltinyg, and
constructing rock check dams in water courses to act as filters and
to create sedimentation basins. £rosion alony banks was cnecked by
lining the slopes with filter fabric. Straw mulching and surface
contouring was used to reduce erosion on restored land until surtace
\cover could pe reestaplisned. These contfol methods etfectively
reduced runoff from stripped lana, and post-storm radiological

monitoring snowed no recontamination or decontaminated areas.

5.9.3 Personnel “onitoring and Control

ACCess tO the wOork area at the site was controlled at an access
trailer wnere all personnel entering and leaving were cnecked. wnen
working in contaminated areas, personnel were required to wear work
coveralls, gloves, and rupber boots. kacn person atfiliated with
tne project also wore a thermoluminescent dosimeter (TLD) badge
while on-site. All people leaving the work site were scanned by ©IC
for possible contamination. Work clothing was not permitted outside
the remedial action area. wWash rooms were provided for workers in
case decontamination was necessary. A daily log of all entries onto
the site was kept by EIC. Approximately 3 minutes were reguired to
check personnel at each entrance or exit from tne plant site. A
detailed description of personnel monitoring and control is given in

Section 6.U, Health Physics Program.
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5.0.4 LEgulpment Monltoring

A stringent program of eguipment monitoring covering access and
decontamination was enforced throughout the Phase Il operations to
minimlze tne possibility of spreading contaminated material. Tne
equipment monitoring procedures employed were consistent w~itn the
"as low as reasonably achievable" (ALARA) philosopny, and wlitn the
draft American National Standards Institute (ANSI) standard nl3.12,
"Control of Radioactive sSurtface Contamination on Materials,

Equipment and Facilities to be Released for Uacontrolled Use.'

A parrier vetween the access control trailer and tne site

maintenance yarage was malntained tor venicle access_control. All
personal venicles and eyuipment were discouraged from entering tne
controlled area. ror remote remedial action activity, fences and

rope parriers restricted entrance onto tne properties involved.

Vehicles that became so coated witn mud that contaminateda surraces
were snielded from direct monitoring were washed prior to beiny

surveyed. A decontamlnation pad was located on the extended storagye
pad to collect washdown water and dlirect it to the sedimentation

tanks.

When leaving a contaminated area, naul trucks were surveyed oy a
health pnysics tecnnician. Additional access control points were

manned as required (see Figure 5-3 for access poiats).

The criteria tor release for unrestricted use were taken from ANSI
N13.12, Tapble £, Group 3. Items surveyed were required to pe less
than 10UV dpm/100 cmz removapble and 500U dpm/1UU cmz'total
activity. Release criteria used on the site were: a) no detectaole
removable contamination, and p) lUU cpm per probe area for total

activity.
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These criteria were .implemented by direct surface monitoring for
rotal alpha and beta activity using portable instruments. Ffurther
detalls on eyguipment monitoring are given in section 6.uU, dealth

Pnysics Program.

all eartnwork eyuipment (backnoes, dozers, trucks, and rollers) was
~vasned prior to removal from the work site. washinyg generally
removed contamination to pelow detectaple levels. In no case was an
item that exceeded criteria for contamination released tnrough

access control.

suring remedial action the primary NLO/BWI industrial satety etfort
was the contlnuous monitoring of subcontractor operations to ensure

tnat safe work practices were followed.

Periodic inspections were conducted by NLO and BWI satety
SUpervisors to assist the field staff in nazard recognition and
avoidance and to veriiy implementation ot corrective measures

cequired of tne subcontractor.

he most signiticant potential for serious worker injury was the
“lose proxlmity of personnel to neavy eartnmoving eyulpment during
the remedlal action. Personnel awareness of safety concerns was

maintained by means of weekly safety meetings.

HOo recordable medical cases or lost-time accidents were incurred
during remedial action activities by NLO, BNI, =IC, or the

subcontractors.



6.0 HEALTH PHYSICS PROGRAM

The health physics program for the Phase II remedial action included
contamination control, management of occupational exposures,

environmental radiological monitoring, and remedial action support.

Spread of contamination to areas outside the bounds of the remedial
action site was limited through access control procedures described
in Section 5, Phase II Remedial Action, and in the FUSRAP
Radiological Protection Program. Data verifying the adequacy of
contamination control and personnel monitoring are discussed in

Subsection’6.l.

Environmental surveillance of air, water, sediments, and vegetation
tor radiocactive contamination was performed to measure and document
the impact of remedial actions on the surrounding environment. The

environmental surveillance program is discussed in Subsection 6.2.

Remedial action support included pre-remedial action radiological
surveys, radiological surveys during excavation, and post-remedial
radiological surveys. The remedial action criteria, sampling grid,
types of radiological measurements made, and the equipment used to
make the radiological surveys are discussed briefly in Subsection

6.3 and detailed in Volume 2 of this report.

Activities requiring close radiological/engineering management
included environmental sample scheduling, contamination control
methods for specific tasks, and awareness of potential radiological

problems associated with day-to-day activities.

6.1 PERSONNEL PROTECTION AND CONTAMINATION CONTROL PROGRAM

6.1.1 Worker Training Program

An orientation program was presented to all personnel involved with
the remedial action prior to their beginning work. Because most

subcontractor personnel were inexperienced in radiation-related
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work, particular emphasis was placed on the need for personal

protection, contamination control, and monitoring procedures.

All training was documented by signed statements from each attendee
acknowledging that he understood the information presented and that
his questions were satisfactorily answered. These statements and a
list of references and training aids used in the orientation are on
file in the BNI Oak Ridge office.

6.1.2 Access and Transport Control

Access to the storage pad area was controlled through an access
trailer on the north side of the site near the process building.

All traffic was controlled and monitored at this location. All
personnel entering the controlled area were issued rubber shoe
covers. Personnel directly involved with excavation and
consﬁruction were issued coveralls. All soiled coveralls and other
clothing were'laundered at the access trailer. Wastewater from
showers and the laundering facility drained to an on-site septic
tank for.interim storage. Prior to pumping the septic tank water to
the public sanitary sewer system, samples were collected and
analyzed for radium-226. 1In all cases, the concentration of soluble
radium-226 was below the discharge limit of 30 pCi/1l established in
DOE Order 5480.1A.

Upon leaving an area, all personnel were monitored for detectable
contamination, was defined as twice the nominal background level.
An action level of 200 cpm on an Eberline Model RM-14 radiation
monitor with attached Eberline Model HP-210 thin window
Geiger-Mueller probe was established. Vehicles exiting were
similarly monitored. A decontamination washdown pad was provided
for vehicles found to be contaminated. Wastewater drained to the
on-site drainage control system. Controlled vehicle/material logs
were maintained throughout Phase II operations and are on file at

the BNI project office.
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6.1.3 Personnel Monitoring

Radiological monitoring services for personnel involved in Phase II
work were provided to ensure that protection standards were not

exceeded. Monitoring was conducted by means of biocassay and dosimetry.

Bioassay

Urine samples were collected from all on-site personnel prior to
beginning work and prior to their termination from the job. All
samples were shipped to the EIC Albuquerque laboratory for total

uranium and radium-226 analyses.

Based on operating experience at DOE facilities, the action level for
uranium in urine was set at 30 ug/l or 13 pCi/l. Pursuant to FUSRAP
philosophy of limiting personal radiation exposure to ALARA, a 15 ug/l

action level was established.

Personnel bioassay data éollected during Phase II are presented in
Table 6-1. A total of 10 persons had closeout bioassay results in
excess of the Phase II action level of 15 ug/l total uranium. Of
those 10 persons, three had closeout bioassay results in excess of the
DOE action level of 30 ug/l. The maximum bioassay result was 45 ug/l
total uranium. These results were compared with action levels ‘
presented in the U.S. Nuclear Requlatory Commission Regulatory Guide
(RG) 8.11 "Applications of Bioassay for Uranium."” Comparison of the
uranium concentrations and sampling frequencies with the data
presented in Figure 12 of RG 8.1l1 showed all dose cqmmitments to be
equal to or less than one fifth of the maximum permissible 50-yr dose
commitment or less than 60 mrem per year. Per Table 4 of RG 8.11, the
bioassay results indicate that contamination containment and personnel
air sampling capabilities of the personnel protection program were

adequate.

Two closeout bioassay results for radium-226 indicated positive
results. One was only slightly greater than the 0.2 pCi/l action

level and the second was 0.56 pCi/l. Based on International
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TABLE 6-1
MIDDLESEX PHASE II
PERSONNEL BIOASSAY RESULTS

Uranium

Less than 15 ug/l
15 ug/liter to 30 ug/1l

Greater than 30 ug/1l

Radium-226

Less than 0.2 pCi/l
0.2 pCi/l to 0.5 pCi/1
0.5 pCi/l to 1.0 pCi/1

Greater than 1 pCi/1l
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Commission on Radiological Protection Publication 10 (ICRP-10)
models, the predicted 50-yr dose commitment to bone based on

0.56 pCi/l in a sample would be 1.9 rem or approximately 40 mrem/yr.

All bioassay records are on file at the BNI Oak Ridge office.

Dosimetry

All full-time project personnel were issued TLD badges, which were
exchahged on a quarterly basis. Results showed that no personnel
were exposed to gamma radiation levels above nominal natural
background. A summary of personnel TLD results for Phase II
activities is presented in Table 6-2. All TLD exposure records are

on file at the BNI project office.

6.2 ENVIRONMENTAL SURVEILLANCE

An integral part of the radiation protection program instituted for
Phase II was the surveillance of air gquality and of contamination in
surface water, groundwater, and stream sediments, both on-site and
in the vicinity of the former MSP. Sample collection locations were
selected to provide coverage of potential pathways for
contamination, particularly during removal of contaminated soil.

These sample points are shown in Figure 6-1.

Environmental radioactivity in the areas cleaned during Phase Il was
near background concentrations. As a result, careful sample
collectioﬁ and analytical techniques with internal quality controls
were required in order to assess the effects associated with the
Phase II remedial activities. Review of pertinent environmental
radiological data indicates that environmental radiological
conditions at Middlesex were not adversely affected during the
cleanup. The monitoring techniques used are discussed in the

following sections.
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TABLE 6-2
MIDDLESEX PHASE II
PERSONNEL TLD MONITORING SUMMARY

Badges Exposure Range (rem)
123 Less Than 0.010
] 4 0.010 to 0.099
Greater than 0.100

- O

/

. W e s . .
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Gross Alpha Concentrations in Air

Continuous running air sampling pumps were positioned on, or as near
as possible to, the four cardinal compass points on the perimeter of
most areas scheduled for remedial action. Exceptions were made in
areas wnere soil contamination levels were known to be minimal (i.e.
slightly above criteria) and where cleanup areas were immediately
adjacent to continuous air monitoring locations near the plant

site. These .included the area between Wood Avenue and William
Street (non-residential Parcels 10, 11, 12} 14, and 15) and

Parcel 24.

Extensive work areas such as the flood plain south and west of the
former MSP were moﬂitored by samplers positioned on the extreme
boundaries of excavation, thus eliminating the need for constant
relocation as work progressed. Results from these samples are
summarized in Figures 6-2 through 6-4 and indicate that no

potentially hazardous airborne contamination levels were created.

Average gross alpha air concéntrations monitored at the former MSP
from July 13 to November 11, 1981 ranged from less than the lower
limit of detectability (0.002 pCi/m3) to 0.011 pCi/m3. To |
compare the gross alpha air concentrations with the applicable
guidelines in DOE Order 5480.1A, the maximum aVerage concentration,
0.011 pCi/m3 gross alpha, was compared with the guideline for the
most limiting radionuclide of the uranium decay series,
thorium-230. The release limit for thorium-230 to uncontrolled
areas is 0.08 pCi/m3. The maximum average concentration was less

than 15 percent of the maximum permissible concentration of
thorium-230.

Average gross alpha air concentrations monitored on Parcels 1
through 7 ranged from less than 0.002 pCi/m3 to 0.005 pCi/mB.
Continuous monitoring was conducted from June 15 to September 28,

198l. Similarly, average gross alpha air concentrations in several
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areas of the flood plain, Parcels 8 fhrough 33, ranged from less than
0.002 pCi/m3 to 0.007 pCi/m3 between July 27 and November 4, 1981.
Averaged gross alpha airborne concentrations are presented in Figures
6~2 through 6-4. To compare the gross alpha air concentrations with
the applicable guideline, the maximum average concentration,

0.007 pCi/m3 gross alpha, was again compared with the guideline for
thorium=-230. The release limit for thorium-230 to uncontrolled areas
is 0.08 pCi/m3. The maximum average concentration was less than 10

percent of the maximum permissible concentration of thorium-230.

Airborne Particulate Concentrations

Monthly composites, by location, of all on-site air filters that were
counted for gross alpha were sent to the EIC Albuquerque. laboratory for
radium-226, thorium-230, lead-210, and uranium analyses. Results are
presented in Table 6-3. The radionuclide concentrations of the worst
case =-- south drainage area, October -- were compared with the
guidelines specified in DOE Order 5480.1A for uncontrolled areas. The
sum of the ratios of the conceﬁtrations present to applicable ‘
guidelines for each radionuclide was 0.15, indicating that the sum of

airborne concentrations was 15 percent of guideline values.

Personal lapel (breathing zone) air samplers were provided to backhoe
operators as needed. No concentrations above detectable limits,

1 x 10712 nCi/cc, were measured.

Radon-222 Concentrations

Time-integrated radon-222 sampling was conducted by project personnel,
as needed, in conjunction with air particulate sampling. Continuous
radon-222 monitoring has been conducted by the Monsanto Corporation at
several locations around the site since 1980. Sampling results from
this program during Phase I indicated that the radon-222 concentrations
in excavation areas were less than 3.0 pCi/l, the non-occupational
maximum permissible concentration specified in DOE Order 5480.1A. This
limit was not exceeded throughout Phase II remedial activities, as

shown in Figure 6-5.
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Total
Jranium

Thorium—-230
Radium-226 N.3

Lead-210 10.9

Total
UJranium

Thorium-230
Radium—-226 0.

Lead-210

Total Uranium
Thorium=-230
Radium-226

Lead-2lO

All concentrations are reported at a

12.

TABLE 6-3
MEAN CONCENTRATION OF AIRBORNE
PARTICULATES IN SAMPLE COMPOSITES

FROM MIDDLESEX PHASE II AIR MONITORS

(lO_3 pCi/m3)

FORMER MIDDLESEX SAMPLING PLANT

June July August September October
0.1 0.1 0.1 0.1 0.07
0.3 0.2 0.1 .2 0.1
+ 0.1 0.3 + 0.2 0.4 + 0O 2 1.0 £+ 0.2 J.3 + 0.1
+ 2.0 10.0 + 1.3 13.2 + 1.8 13.0 + 2.0 2.7 + 2.3
PARCELS 1-6
June July August September
0.2 0.1 0.07 0.1
0.4 0.2 0.2 0.2
3 + 0.2 0.5 + O,2 0.6 + O 1 2.7 + 0.3
5 + 2.8 10.8 + 1.0 15.0 + 2.0 10.4 + 2.5
SOUTH DRAINAGE AREA
September October
0.4 3.6
0.8 7.7
1.3 + 0.7 58.6
18.7 + 7.3 132.5
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Surface Water

Sample locations chosen for Phase I were used again in
Phase II. After reviewing Phase 1 analytical results, 1t was
determined that these locations would be sampled weekly. The
sampling freguency was increased as warranted by site

activities. : !

The sampling locations included the drainage area on the
southern perimeter of the former Sampling Plant, designated
"South Outfall", downstream at Cedar Avenue, designated "Main
Stream” and the below grade settling sump (later settling
basin). A control sampling site was established on the Main
Stream at Mountain Avenue, designated "Upstream”. These .
sampling locations provided easy identification of the source

of any contamination within the drainage system. Phase II ,
water samples were sent to a central laboratory fof analyses.

Results of these analyses are presented in Tables 6-4 through

6-7 and summarized in Table 6-8. The greatest average

discharge concentrations, measured at the South Outfall were

less than 10 percent of the concentration guide, DOE Order

3480.1aA, for both radium-226 and uranium.

Groundwater

Groundwater monitoring wells drilled at various locations
on-site and south of the former MSP during Phase I were
augmented by'eight additional wells drilled on-site during
Phase II. Depths of the eight new wells were either 10 ft or

50 ft. All well locations are shown on Figure 6-1.
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DETERMINA

TI0ON

I SURFACE

- PADIUM-226
VATER SANMPLES

(souTts oyrrarn) (@)

AND URANIUM

(

(h)y . a.

Tfot analyzed

a)ReSults are reported at a 95% confidence level.

‘Sample Date Total Total Radium-226
umber Collected Yolumne Jraniun Dissolved Total
(ml) (ug/1) (pCi/1) (pCi/1)
72000 7/16/81 agp 290 M.A, (D) 6.8 + 2.0
72015 7/23/81 4060 200 M.A. 11.0 = 2.0
172020 7/28/81 1020 130 N.A. 2.7 + 0.8
172036 7/30/81 1020 150 N.A. 2.5 + 0.7
112038 8/04/81 1050 i55 1.8 + 0.5 Tos o+ 2.2
TIndg 3/05/81 1000 27 1.0 ¥ 0.3 3.2+ 1.0
172045 2/06/81 1000 96 M.A. 4.0 ¥ 1.2
172051 8/11/81 1040 78 LA 2.2 + 0.7
2057 2/12/81 1084 50 0.1 1.6 + 0.5
172068 8/18/81 1030 256 1.6 + 0.5 3.7 F 1.1
172078 8/20/81 6043 . 5 3.3 ¥ 1.0 4.6 + 1.4
172089 8/27/81 1360 N.A. 2.0 + 4.0 18.2 + 5.9
172005 2/01/81 . 1000 77 1.0 + 0.3 M.A.
172008 2/03/81 1810 LA, 2.1 + 0.6 2.9 + 0.9
172103 2/09/81 1040 11 0.7 ¥ 0.2 1.0 + 0.3
772110 a/10/81 1030 MLA. NLA. 3.7 7 1.1
172128 a/17/81 4100 27 MLA. 3.7 £ 1.1
72122 9/22/81 1000 54 .4, 0.2
w2126 9/24/81 1000 MUA, M.A, 0.2 + 0.1
2120 2/29/81 1000 LA, LA, 5.2 x 1.6
2143 10/01/81 1000 210 LA, 2.0 £ 0.9
72145 10/06/81 1100 NLA. M.A. 4.0 £ 1.2
772149 10/12/81 820 36 N.A. 4.7 + 1.4
172150 10/13/81 1000 N.A. N.A. 2.2 + 0.7
172156 10/20/81 1000 M.A. M.A. 10.0 ¥ 3.0
2161 10/21/81 1000 MLA, N.A, 6.7 + 2.0
2162 10/28/81 1000 5 N.A. 1.5 + 0.5
112167 11/03/81 1000 210 ML.A. 14.0 + 4.0
2185 11/03/81 1000 N.A. N.A. . 4.7 + 1.4
W2186 11/05/81 1100 N.A. “NLA. 2.7 + 0.8
172190 11/10/81 1170 N.A. N.A. 810.0 + 240.
W2195 11/12/81 1100 N.A. N.A. 3.0 + 0.9
2107 11/17/81 1090 N.A. N.A. 2.8 + 0.8
w2201 11/19/81 1080 M.A. M.A, 8.7 + 2.6
w2206 11/24/81 4020 780 N.A. 11.0 + 3.0

g(c)

(c )Sample had a high suspended solids content due to remed;al actions
In progress at the time in the South Drainage Ditch are
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TABLE 6-5
DETERMINATION OF RAD&UM—ZZG AND URANIUM .
IN SURFACE WATER SAMPLES
(MAIN STREAM)

Sample Date Total Total Radium-226
Number Collected Volume Uranium Dissolved Total
(ml) (ng/1) (pCisl) (pCi/l)
W2002 7/16/81 1000 22 N.A. 0.6 + 0.2
W2023 7/23/81 3784 14 N.A. 0.2 + 0.1
W2035 7/30/81 1000 18 N.A. 0.5 + 0.2
W2040 8/0%5/81 1070 <10 N.A. 2.0 + 0.6
w2044 8/06/81 1100 10 N.A. 0.4 + 0.1
W2054 8/12/81 1067 <10 <0.1 <0.2
W2076 8/20/81 5806 <10 0.5 + 0.1 1.3 + 0.5
W2091 8/27/81 1602 <5 0.% + 0.1 0.6 + 0.2
W2093 8/31/81 1000 <10 0.1 1+ 0.1 <0.1
W2097 9/03/81 3200 <10 ' <0.1 <0.5% -
W2107 9/10/81 1030 <20 1.2 1+ 0.4 3.3 + 1.0
W2126 9/17/81 1020 N.A. N.A. 1.3 + 0.4
W2133 9/724/81 1000 N.A. N.A. 1.0 + 0.3
w2142 10/01/81 4000 12 N.A. 0.9 + 0.3
W2147 10/708/81 1000 N.A. N.A. 1.3 + 0.4
W2154 10/15/81 4000 10 N.A. 2.1 + 0.6
W2158 10/21/81 1000 N.A. N.A. 0.5 + 0.2
W2170 10/29/81 4000 17 N.A. 0.8 + 0.2
W2187 11/05/81 1000 23 N.A. 0.5 + 0.1
W2191 11/12/81 1080 N.A. N.A. 0.3 + 0.1
W2198 11/19/81 1020 N.A. N.A. - 0.3 + 0.1
W2203 11/24/81 4100 70 N.A. 0.8 + 0.2

Results are reported at a 95% confidence level.

N.A. Not analyzed
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TABLE
DETERMINATION OF RADIUM-226 AND URANIUM
IN SURFACE WATER SAMPLES

6-6

(UPSTREAM)

Sample Date Total Total Radium-226
Number Collected Volume Uranium Dissolved Total

(ml) (ng/1) (pCi/l) (pCi/l)
W2003 7/16/81 900 <5 N.A. 0.1 + 0.
W2019 7/23/81 4030 <5 N.A. 0.1 + 0.
W2034 7/30/81 1020 <5 N.A. 0.1 + 0.
w2043 8/06/81 1050 <5 N.A. 0.1 + 0.
WN2055 8/13/81 1000 <10 0.24 + 0.07 0.3
W2077 8/20/81 4000 <10 0.50 + 0.20 1.2 + 0.
W2090 8/27/81 1000 N.A. 0.32 + 0.10 <0.5
W2099 9/03/81 3470 <10 0.69 + 0.21 <1l.1
W2108 5/10/81 1030 <10 0.10 + 0.05 0.2 + 0.
W2127 9/17/81 1020 N.A. N.A. 0.1 + 0.
W2134 9/724/81 1000 N.A. N.A. 0.1 + 0.
W2142 10/01/81 4000 12 N.A. 0.9 + 0.
W2146 10/08/81 1020 N.A. N.A. 0.4 + 0.
W21s3 10/15/81 4000 <5 N.A. 1.3 + 0.
W21%59 10/21/81 1000 " N.A. N.A. 0.1 + 0.
W2169 10/29/81 4000 <5 N.A. 2.3 + 0.
w2188 11/05/81 1000 <h N.A. 0.3 + 0,
W2193 11/712/81 1060 N.A. N.A. 0.3 + 0.
W2199 11/19/81 930 N.A. N.A. 0.5 + 0.
W2204 11/24/81 4100 <5 N.A. 0.1 + 0.

Results are reported at a 95% confidence level.

N.A.

Not analyzed
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TABLE 6-7
DETERMINATION OF RADIUM-226 AND URANIUM
IN SURFACE WATER SAMPLES
(BELOW GRADE SETTLING SUMP)
(New Settling Basin after 11/05/81)

Sample Date Total Total Radium-226
Number Collected Volume Uranium Dissolved Total
(ml) (ng/1) (pCi/l) (pCi/l)
W2001 7/16/81 990 <5 N.A. 0.6 + 0.2
W2011 7/23/81 4030 8 N.A. 0.6 + 0.2
W2037 7/30/81 1020 40 N.A. 1.5 + 0.4
W2046 8/06/81 1060 38 1.2 £ 0.4 6.8 + 2.1
W2056 8/13/81 1000 a7 0.3 + 0.1 2.8 + 0.9
W2079 8/20/81 4000 <10 2.3 + 0.7 4.1 + 1.2
W2092 8/27/81 1000 N.A. 2.9 + 0.9 3.4 + 1.0
W2100 9/03/81 3480 <10 1.1 + 0.3 24.1 + 7.3
W2109 9/10/81 1030 170 0.7 + 0.2 3.9 + 1.2
W2129 9/17/81 1010 N.A. N.A. 3.0 + 0.9
W2135 9/24/81 1000 N.A. N.A. 0.1 £+ 0.1
W2144 10/01/81 4000 37 N.A. 0.7 + 0.2
W2160 10/21/81 1000 " N.A. N.A. 4.9 '+ 1.5
W2168 - 10/29/81 4000 44 N.A. 5.2 + 1.6
W2189 11/05/81 1000 29 N.A. 9.5 + 2.9
W2194 11/12/81 1000 N.A. N.A. 4.9 + 1.5
W2200 11/19/81 1020 N.A. N.A. 5.2 + 1.6
W2205 11/24/81 4030 400 N.A. 6.8 + 2.0

Results are reported at a 95% confidence level.

N.A. Not analyzed
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TABLE 6-8
SUMMARY OF TOTAL URANIUM AND DISSOLVED RADIUM-226 IN SURFACE WATER

Table Sampling Total Uranium Concentration (mg/1) Percent of pissolved Radium-226 Concentration (pCi/l) Percent of
Location Minimum Maximum Average Standard (Avg.) Minimum Maximum Average Standard (Avg.)
6-4 South Outfall 0.005 0.780 0.15 8 0.1 - 12.0 + 4.0 2.6 9
A .
w 6-5 Main Stream 0.005 0.070 0.01 1 0.1 1.2 + 0.4 0.4 1
6-6 Upstream 0.005 0.012 0.007 1 0.010 + 0.05 0.69 + 0.21 0.4 1
6-7 Settling Basin 0.005 0.400 0.07 1 0.3 + 0.1 2.9 + 0.9 1.4 5

DOE Order 5480.1A, Chapter XI guide for uranium in water released to uncontrolled areas is 2 mg/l.

DOE Order 5480.1A, Chapter XI guide for radium--226 in water releesed to uncontrolled areas is 30 pCi/l.

.




Wells were sampled mbhthly during Phase II to monitor for any
potential groundwater contamination resulting from construction at
the former MSP. Analytical results of groundwater samples are

_ presented in Table 6-9 and summarized in Table 6-10. Primary
drinking water standards, 40 CFR 141, for uranium and radium are 30
ng/l and 5 pCi/l, respectively. The data indicate that no
contamination of groundwater occurred as a result of construction
activities. The DOE Order 5480.1A guidelines for uranium and radium
in groundwater are 2000 ug/l and 30 pCi/l, respectively. Analytical
~results of potable water samples from private residences are
presented in Table 6-11." All of the potable water samples from
private residences had total uranium concentrations of less than or
equal to 5 ng/1 ahd total radium-226 concentrations of less than or

. equal to 0.1 pCi/l.

6.2.3 Stream Sediments

Stream sediment samples were collected at monthly intervals at the
‘Main Stream and South Outfall water sampling locations and submitted
to a central laboratory for analysis. Results of analyses for
radium-226 and total uranium are presented in Table 6-12; a summary

is presented in Table 6-13.
6.2.4 Vegetation

Major portions of the areas scheduled for remedial action were
densely wooded. Thus, it was necessary to initiate a radium-226
monitoring program for the wood removed during clearing operations.
In order to keep the interim storage pile volume to a minimum and to
save potentially usable lumber from incineration, a derived
criterion for the release of uncontaminated wood as logs or chips

was established.

Representative wood chips were collected in the Middlesex vicinity.

These samples were far enough removed from the former MSP to provide
typical background radium-226 for analysis. Results revealed a mean
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TABLE 6-9 .
DETERMINATION OF RADIUM-226 AND URANIUM IN GROUNDWATER SAMPLES

(FORMER SAMPLING PLANT DOE WELLS)

(a)

Well Date Uranium (ug/1l) Radium-226 (pCi/l)
Number Collected Total Dissolved Total Dissolved
[Suspended] [Suspended]
8/18/81 [<51] <5 (0.2 + 0.1] 0.1 + 0.1
1 9/16/81 N.A. <5 [1.0 + 0.3] <0.1
11/02/81 9 N.aA. (D) 0.6 + 0.2 N.A.
8/18/81 (<5] 27 (<0.2] 1.1 + 0.3
3 9/16/81 (<51 16 (6.0 + 1.8] 1.2 + 0.4
11/02/81 17 N.A. 1.7 + 0.5 N.A.
8/18/81 <5 N.A. 0.1 + 0.1 N.A.
3A 9/16/81 (51] 24 [120.0 + 40.0] 1.8 + 0.5
11/02/81 15 N.A. 0.2 + 0.1 N.A.
4 7/29/81 3 <5 (2.0 + 0.6] 3.1 + 0.9
8/18/81 (<51 <5 . [0.1] 0.6 + 0.2
4A 9/16/81 (<51 <5 [(67.0 + 20.0] 0.2 + 0.1
11/02/81 43 <5 19.0 + 6.0 N.A.
5 7/15/81 (8] 25 (2.3 + 0.7] S.4 + 1.6
6(c)  7/15/81 (9901 15,000 [610.0 + 180.0] 5600 + 1700
6alc)  7/29/81 [200] 330 (70.0 + 21.0] 110.0 + 30.0
7/15/81 (400] - 440 [110.0 + 30.0]  330.0 + 100.
10 8/18/81 (<5] 7 (0.8 + 0.2] 0.3 + 0.1
9/16/81 <5 N.A. 0.2 + 0.1 N.A.
11 8/18/81 52 N.A. 0.5 + 0.2 N.A.
12 11/02/81 <5 N.A. 1.6 + 0.5 N.A
13 11/02/81 15 N.A. 0.5 + 0.2 N.A
14 9/16/81 [15] <5 [16.0 + 5.0] <0.1
11/02/81 5 N.A. 1.7 + 0.5 N.A
15 9/16/81 (71 <5 (68.0 + 20.0] 0.7 + 0.2
7/21/81 <5 N.A. 0.2 + 0.1 N.A.
208 8/18/81 [<5] <5 (<0.1] <0.1
9/16/81 <5 N.A. 0.4 + 0.1 N.A.
11/02/81 <5 N.A. 0.3 + 0.1 N.A.
Page 1 of 2
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TABLE 6-9 .
(Continued)
Well Date Uranium (ug/l) Radium—-226 (pCi/l)
Number Collected Total Dissolved Total Dissolved
(Suspended} [Suspended |

1/21/81 <5 N.A. 0.1 + 0.1 N.A.
20D 8/18/81 <5 N.A. 0.2 + 0.1 N.A.
9/16/81 <5 N.A. 0.4 + 0.1 N.A.
11/02/81 6 N.A. 0.4 + 0.1 N.A.
7/21/81 <5 .A. 0.1 + 0.1 N.A.
218 8/18/81 <5 N.A. 0.2 + 0.1 N.A.
9/16/81 <5 0.2 + 0.1 N.A.
11/02/81 <5 N.A 0.1 + 0.1 N.A.
7/21/81 <5 N.A. 0.1 # 0.1 N.A.
21D 8/18/81 ' <5 N.A. 0.1 + 0.1 N.A.
9/16/81 <5 N.A. 0.3 + 0.1 N.A.
11/702/81 <5 N.A. 0.1 + 0.1 N.A.
7/21/81 <5 N.A. 0.1 + 0.1 N.A
22D 8/18/81 <5 N.A. <0.1 N.A
9/16/81 " <5 N.A. 0.2 + 0.1 N.A
11/02/81 <5 N.A. 0.3 + 0.1 N.A
7/21/81 <5 N.A. 0.1 + 0.1 N.A.
23D 8/18/81 <5 M.A. 0.2 + 0.1 N.A.
9/16/81 <5 N.A. 0.6 + 0.2 N.A.
11/02/81 <5 N.A. 0.5 + 0.1 N.A.

(a)Results reported at a 95% confidence level

(bIy.A. Not analyzed

(¢)yells 2,7, and 8 were plugged in Jﬁly 1980. Wells 6 and 6A were
plugged in July 1981 to allow for storage pad construction.

Page 2 of 2

68



. - . . s .a o . r o o . e .

TABLE 6 10O
SUMMARY OF DISSOLVED URAN1UM AND DISSOLVED RADIUM 226 IN GROUNDWATER

Dissolved Uranium (,tfsz‘ll - Percent of I Qi§§2!!§9.‘§ﬂi‘_m.’.2.2§A,ﬂl(’c'l_/ll_.«...,,.,,,.‘ Percent of
Minimum Maximum Average Standard{?2) Standerd (Avg.) Minimum Maximum Average T} “standacd{?) Stendard (Avg.)’
On--sile(a) <52 15,000 5,100 60,000 9 <0.5 5,600 1,900 400 480
Off»site(“ <5 25(5) 7 2,000 0.4 <0.1 5.4 1 30 3

69

(1)
(2)
(3)
(&)

For those ssmples that were not analyzed for dissolved concentrations, the total concentration value was averaged.
DOE Order 5480.1A, Chapter XI.

On-site wells included only those that were on site and not near the site perimeter, i.e., Wells 6, 6A, and 11.
Off-site wells included those that were off-site and the wells that were on-site, but near the site perimeter.

‘S)The concentrations of dissolved uranium and dissolved radium-226 in the sample collected on 7/15/81 from Well 10 were 440 ug/) and
330 pCi/l, respectively. These concentrations were much higher than the concentrations in the samples collected on 7/21/81 from
Wells 21D and 21S. Wells 10, 21D, and 21S are located a short distance from one another, with Wells 21D and 218 being closer to the
site perimeter. The concentrations in the samples collected from Well 10 on 8/18/81 and 9/16/81 were less than or equal to 7 ug/l
dissolved uranium and less than or equal to 0.3 pCi/l dissolved radium-226. Therefore, the results of the sample collected from
Well 10 on 7/15/81 were not included in this summary table. :




TABLE 6-11

DETERMINATION OF RADIUM-226 AND URANIUM

IN POTABLE WATER SAMPLES

(PRIVATE RESIDENCES)

Total

Results are reported at a 95% confidence level.

obtained upon residents' requests.
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Residence Date Total

~ Collected Uranium (ung/1) Radium-226 (pCi/1)
Butler
126 Mountain Ave. 7/28/81 5 0.1
Porowski
73 Desna St. 9/10/81 5 0.1
Lousten
45 Chicago Ave. 9/30/81 5 0.1
Caswell .
609 William St. 10/13/81 5 1.0
Ianiero
225 Mountain Ave. 10/13/81 5 1.0

Samples were



TABLE

6-12

DETERMINATION OF RADIUM-226 AND URANIUM

It SEDIMENT SAMPLES

(b)

confidence level.

Sample Date Total Uraﬁium Total Radiug—
Mumber Collected (pCi/qg) (pCi/qg) (@)
SOUTH OUTFALL
2072 8/18/81 400.0 + 20.0(P) 39,0 + 12,
72131 a/17/81 2.4 2.3 7 0.1
12106 11/12/81 25.0 0.5 ¥ 0.2
MAIN STREAM
2071 8/18/81 9.5 + 0.1 1.9 + 0.6
172120 9/17/21 1175 2.2 + 0.1
12155 10/15/21 5.7 2.8 T 0.¢
172102 11/12/81 7.0 1.9 + 0.6
(a)pesults are reported at a 05%

Sample was collected prior to the start of remedial action

in the South Drainage Ditch area and therefore represents
pre-remedial action conditions.
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TABLE 6-13

SUMMARY OF RADIUM-226 AND URANIUM IN SEDIMENT SAMPLES

Sampling Total Uranium Concentration (pCi/y) Percent ot Total Radium-226 Concentration (pli/q) Pereent ot

Location Minimum Maximum Average standard‘l) (Avyg.) Minimum Max imum Average standard(l) (Avy.)
2

South Outfall 2.4 400.0 + 20,07 14 356. 0 0.5 + 0.2 9.0 4 120 15,9 T

Main Stream 5.7 11.5 8.4 I.u 1.9 + U.o I 2.2 1.0

{(1)pog timit for uranium in soil was 40.pCi/g and the limit for radium-226 in soil was 5 pCi1/q above background during 1981 remedial

action. Background for radium-226 in soil in the Middlesex area is 1 pCi/y.

(2)Sample was collected prior to the start of remedial action in the South Drainage Ditch arva and therefore represents pre-remedial

action conditions.
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radium~-226 concentration of 0.5 pCiyg—dry. From these data and the
fact that all plant substance ultimately decomposes, a maximum
radium-226 concentration for unrestricted use of the wood was
conservatively calculated to be 1.0 pCi/g-dry plus background.
Based on an average moisture content of 40 percent, a release limit
of 1 pCi/g-moist was used in the field. This in-field analysis

avoided delays in hauling wood chips or releasing logs.

6.2.5 External Gamma Radiation

Area environmental TLD badges were positioned at various locations
at the former MSP and exchanged quarterly. Locations of TLDs are
illustrated on Figure 6-6. A packet of five TLD chips was used at
each location. The average exposure raté recorded from these
packets ranged from 1l puR/h to 26 uR/h (Figure 6-6). Based on the
DOE Order 5480.1A guideline of 60 uR/h (500 mrem/yr) above
background and the average background exposure rate in the Middlesex
area, 8.2 uR/h, the average exposure rate was 30 percent of the
guideline value. Environmental TLD results are summarized in the

Environmental Monitoring Report, 1980, 1981, 1982 for the Former

Middlesex Sampling Plant and Middlesex Municipal Landfill Sites.

6.3 CONFIRMATION SUMMARY

Evaluation of data collected after removal of the contaminated
material indicated compliance with remedial action criteria. The
criteria used and data supporting this evaluation are presented and
discussed in Volume 2 of this report. The data are individually
evaluated for each parcel of land included in the remedial action.
Also included in Volume 2 is a brief discussion of the measurement

and sampling techniques used.

6.4 RADON FLUX MEASUREMENTS

After all contaminated soils were located on the storage pad and
soil had been compacted and contoured, radon flux measurements were

made at six locations on the pile (Figure 6-6). These measurements

~
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BASED ON EIC ENVIRONMENTAL TLD QUALITY
ASSURANCE TESTS, THESE READINGS SHOULD BE
WITHIN 10 PERCENT OF ACTUAL EXPOSURE

RATE.

FIGURE 6-6 ENVIRONMENTAL TLD AND RADON FLUX MONITORING
LOCATIONS AT THE FORMER MSP SITE STORAGE PILE
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indicated an emanation rate from the pile ranging from 0.1 to 1.3
pCi/mzs with an average rate of 0.4 pCi/mzs. After placement

and sealing of the impermeable cover over the pile, gamma exposure
rates were measured on and around the pile. Measured dose rates
ranged from 1l to 26 uR/h. The gamma exposure rates and radon flux
from the storage area do not constitufe a hazard to the generél

public nor to employees at the former MSP.

6.5 RADIOLOGICAL SUPPORT OF INCINERATION OPERATIONS

During the incineration of organic materials, three types of air

sampling were performed.

Radon was measured continuously using an continuous radon gas
monitor placed downwind in the optimum position for intercepting the
smoke plume. Grab samples were also taken of the smoke plume at
remote areas using a l1.4-1 Lucus chamber. The average radon
concentration during any 24-hour period based on both sampling
techniques was 0.33 pCi/l + 0.15 pCi/l (20). Measured values,
presented in Figure 6-5, were well below the applicable criterion,
3.0 pCi/1l radon-222.

Air particulate samples were collected continuously at the four
cardinal compass points around the storage pad area. Filters were
changed daily unless filter loading warranted a more frequent
exchange. The average gross alpha activity in any 24-hour period,
0.02 pCi/m3 + 0.01 pCi/m3 (20), was less than the most

restrictive limit. Gross alpha concentrations in air during

incineration are presented in Figure 6-2.

Fallout trays were used at various locations around the former MSP
and off-site properties. The :trays were placed in the sample
locations before the burning process began and retrieved a few hours
after the last loading of the burner. Trays were also positioned on
non-burning days to collect background data. Like the radon
samplers, most of the trays were placed downwind of the burner in
order to catch material from the plume. Grab samples were taken
periodically of material that either appeared in a heavy
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concentration or was unusual in character. Five trays remained at

the same locations for the duration of the burning process,

‘regardless of conditions, to further ensure adequate monitoring of

exposures of nearby residents. These fixed locations were:

o Parcel 2 (Backyard)

o Parcel 17 {Frontyard)

o "DOE" Well No. 14

o Main Stream/South Ditch Confluence

o Parcel 24 (Shed)

Data collected from tne fallout trays are presented in Table 6-14.

Typically three approximately l-gal samples of incineration residue
were collected each day that the incinerator was cleaned of ash.
Samples were analyzed for radium-226 content using the sodium iodide
(NaI) scanning technique. Results are presented in Table 6-15. All

incinerator residue is stored as radioactive waste.
All equipment used by the subcontractor was tested for radioactive

contamination prior to beginning work at the site and again before

leaving it. No elevated radiation levels were detected.
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TABLE 6-14

GROSS ALPHA CONCENTRATION ON FALLOUT TRAYS FROM INCINERATION

Duration of pCi/cm2/h Wind Speed

Date Burn (hours) Gross Alpha (mph)
01-07-82 12% - 0.006 --
01-08-82 10 0.0008 --
01-11-82 8.5 0.0001 25-30
01-12-82 9 0.0002 10-15
01-13-82 9.5 0.003 Calm -10
01-14-82 o* 0.0001 Calm =5
01-15-82 8 0.01 Inversion
01-19-82 9 0.005 Calm
01-20-82 4 0.005 5-10
*Bacgground
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TABLE 6-15
RADIUM-226 CONCENTRATIONS IN SOIL, SOIL/ASH, AND ASH SAMPLES
FROM INCINERATION

- . - . - - i, 3
3 L ¢ 1
> g M

\
| 4

- '- - _

Sample Collection Weight :
Identification Date (g) pCi/g + 20
Soil/Ash #1 01/07/82 2161 4.3 + 0.1
Ash #2 01/08/82 1669 3.2 + 0.1
Ash #3 01/08/82 1385 4.3 + 0.1
Soil/Ash #4 01/13/82 1953 4.4 + 0.1
Soil/Ash #5 01/13/82 1199 6.0 + 0.1
Soil #6 01/13/82 1924 5.0 + 0.1
Ash #7 01/15/82 1565 10.0 + 1.0
Soil/Ash #8 01/15/82 1561 6.5 + 0.1
Soil #9 01/15/82 1799 4.8 + 0.1
Soil #10 01/19/82 1840 2.8 + 0.1
Soil/Ash #11 01/19/82 1503 11.0 + 1.0
Soil/Ash #12 01/19/82 1352 6.6 + 0.1
Soil #13 01/21/82 1014 3.4 + 0.1
Ash #14 01/21/82 605 14.0 + 1.0
Soil/Ash #15 01/21/82 852 7.9 + 0.1
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7.0 QUALITY ASSURANCE PROGRAM

Thelproject Plan for Phase II required that NLO prepare a Quality
Assurance Program as part of their engineering design. It was to
cover specific procedures to be followed, responsibilities and control
of subcontractors, and applicable standards.

Objective evidence was to be obtained during remedial action to ensure
that adequate attention was given to quality in each activity.

Factors to be considered and controlled were:

O Acquisition of valid technical data
O Personnel and public health and safety

© Environmental protection

O Reliable remedial and disposal operations.

Implementation of the Quality Assurance Program was continued by BNI
upon assuming the responsibilities of PMC. Documentation of

satisfactory performance is on file at the. BNI Oak Ridge office.

Quality control was conducted by field engineers according to
inspection procedures described in the BNI Quality Control Manual.
The major items of construction were checked and documented by
Quality Control Inspection Records in the field. Project plahs were
continually reviewed by field personnel in an effort to anticipate

any potential problems prior to the start of each activity.
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8.0 POST REMEDIAL ACTION SURVEILLANCE

8.1 STORAGE PILE COVER

Routine inspection of the storage pile cover is one of the more
important post-remedial action activities. It will be inspected
monthly to ensure that all seams have remained intact and that no
vandalism or environmental deterioration has occurred. In the event
that repairs are required, the maintenance procedure supplied by

Enviroclear during under Phase I construction will be used.

8.2 FLOCCULATION SYSTEM

A spring, summer, and fall maintenance schedule will be conducted
forbthe flocculation system at the settling basin. The schedule
generally provides for the flocculant tanks to be filled each

spring, drained at the onset of winter, and checked periodically for-
sufficient flocculant levels during the operational period. A new

supply of flocculants, Calgon L635 and liquid alum, will be required

" each year as the supply is depleted.

8.3 AIR AND WATER SAMPLING

Sampling of air and water on and around the site will continue at
regular prescribed intervals, with samples being forwarded to EIC
laboratories for analyses. Samples will be reco?ered from hineteen
monitoring wells, five air particulate samplers, sixteen radon gas
samplers, and twenty area TLDs. The locations on or immediately
adjacent to the site are shown in Figure 8-1. Sampling will be
conducted by site personnel under the guidance of the BNI Safety and

Licensing Department, Oak Ridge.
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8.4 MAINTENANCE AND SECURITY MEASUREé

Site personnel continue to provide for plant safety, security, and
maintenance within the fence boundaries of the site. Upkeep and
janitorial services are also provided for the Process Building, the
Garage, the Administration Building, and the Boiler House. Site
personnel are available 24 hours every day for emergency services
and work in cooperation with local police and fire departments in
monitoring the plant warning alarms for smoke and fire detection.
Seasonal services such as lawn care and snow removal are also
provided, the latter being especially important in maintaining fire

lanes.
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9.0 PUBLIC PARTICIPATION DURING THE REMEDIAL ACTION

The Borough of Middlesex served as the liaison between the public
and NLO/BNI during Phase II. Biweekly status meetings between
Borough officialé, including the Bdard of Health, and NLO/BNI were
held to inform Middlesex and Piscataway residents and to invite

their input.

The Township Engineer was the local contact for the Phase II
activities performed in Piscataway. No public meetings were held in
Piscataway since Phase II activities on Piscataway parcels were not
a serious issue with the citizens, and the mayor of Middlesex had an
understanding with the mayor of Piscataway that the former would

oversee the remedial action.

The Phase II remedial action program at Middlesex was of concern to
the local press. NLO/BNI made a particular effort to keep the local

citizens informed. Communication with the Middlesex Chronicle,

Middlesex and the Courier News, Bridgewater Township was maintained
\

through telephone contacts, site visits, and by reporters'

attendance at the public meetings.
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10.0 cCosT

The final subcontract bid item quantities and costs for Phase II of
the Middlesex remedial action are shown in Table 10-1. Contract
construction, excavation, and restoration costs have been analyzéd
in Table 10-2 and proportional costs divided among all parcels

involved. A comparison of the Phase I and Phase II costs for

excavation is presented in Table 10-3.

10.1 CHANGE ORDERS

During Phase II, 29 Change Orders to the Reid/Ashland subcontract
were issued due to Memo Agreement revisions, landowner-requested
changes, differing site conditions, and minor changes in design.
These Change Orders were settled for the amount of $55,662.84. This
did not include an amount to compensate the subcontractor for the
deletion of remedial action on Parcels 7 and 33. For these,
Reid/Ashland claimed reimbursement to cover a disproportionate
amount of indirect costs said to have been included here as in other
Lump Sum items. The subcontractor claimed $36,987.97 of the
cancelled $42,300 total.

10.2 CLAIMS

At completion of the work, Reid/Ashland formalized a number of
claims, some of which had been previously submitted or alluded to in

subcontractor communications with the field office.

T™wo major claims covered backfill and excavations. The backfill
claim was based on a measurement clause relating volume of backfill
to volume of excavation less "areas not backfilled." This was
interpreted by BNI to require the exclusion of topsoil and aggregate
base quantities from the excavation measured volume. Reid/Ashland
based its claim for an increase in quantity on unsupported truck
counts and shrinkage factors. The amount of the claim was
$51,975.30.
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TABLE 10-1
MIDDLESEX PHASE I1
FINAL BID ITEM QUANTITIES AND COSTSZ

1TEM ESTIMATED UNIT FINAL
ITEM DESCRIPTION QUANTITY UNIT PRICE INSTALLED AMOUNT
QUANTITY ($)
1.0 AGGR. BASE COURSE 2430 Tons 15.00 3.64%.30 54,679.50
2.0 BITUMINOUR CONCRETE 950 Tons 40.00 1,261.53 50.461.20
3.0 NOT USED -- -- -- - --
4.0 BACKFILL 38000 Cu. Ya. 6.50 17.4886.60 112,675%.9¢C
5.0 PERMANENT FENCING -~ -- ~-- -- --
5.1 7' High Vinyl-Coated Chain Link Fence 29%0 Lin. Ft. 15.00 2.948.08 44,221.20
5.2 6' High Galvanized Chain Link Fence 400 Lin. Ft. 13.00 373.34 4,8%3.42
5.3 4' High Galvanized Chain Link Fence 150 Lin. Ft. 10.00 60 600.00
5.4 4' High Wood Picket Fence 70 Lin. Pt. 5.00 -
6.0 CONCRETE - -- -- -~ --
6.1 4" Thick Concrete Sidewalk 300 Sq. Yd. 25.00 246.50 6.162.5%0
6.2 Reinforced Concrete in Structures 165 Cu. Yd. 810.00 166.30 136.323.00
€.3 Concrete in Curbes and Gutters 165 Cu. Yd. 250.00 138.20 34,%5%0.0¢C
7.0 DEMOLITION OF THAW HOUSE Lump Sum 10,000.00 100% 10,000.00
8.0 DRAINAGE AND DIVERSION DITCH -- -- -- -- --
8.1 Temporary Diversion Ditch 4000 Lin. Ft. 5.00 3,19% 15,975%.00
8.2 Permanent or Restored Ditches 3500 Lin. Ft. S.00 3.089 1%,445.0¢C
9.0 DROP INLETS 5 Ea. 1000.00 < 5.000.00
10.0 ELECTRIC POLES AND LIGHTING Lump Sum 3.674.00 100y 3.674.0L
1..0 EXCAVATION 40000 Cu., Yd 3.00 31.79%.50 95.38¢€¢.5C
12.0 GRATES - - -- -- -- --
12.1 Relocate Existing Grates 4 Ea. 300.00 4 1.20¢.00
12.2 Relocate Existing Frames 2 Ea. 300.00 2 600.00
12.3 Furnish and Install New Grate 1 Ea. 500.00 i3 $0C.00
12.4 Furnish and Install New Frame 3 Ea. $00.00 3 1.500.0¢C
13.0 HAUL ROAD Lump Sum 10,000.00 100% 10,006.00
14.0 IMPERMEABLE BARRIER 1000 Cu. Yd. 45.00 Deleted Deleted
15.0 NOT USED - -- -- -- --
16.0 METAL STORAGE SHED Lump Sum 2,000.00 100% 2,060.00
17.0 PIPING -- -- -- -- -
17.1 12" B.C.C.M.P. 830 Lin. Ft. 30.00 785,17 23,585 .1¢C
17.2 18" B.C.C.M.P. 240 Lin. Ft. 40.00 229.08 9.163.CC
17.3 30" R.C.P.. Standard Strength 250 Lin. Frt. 40.00 -- --
17.4 6" Ductile Iron Pipe 160 Lin. Ft. 25.00 313,17 829.00
17.% Relocate Existing Fire Hydrant 1 Ea $00.00 1 500.00
18.0 PLANTINGS -- -- -- -- --
18.1 Parcel No. 1 Lump sum 12,000.00 1C0% 12.000.0C
18.2 Parcel No. 2 Lump Sum 6,800.00 100% €.800.0C
18.3 Parcel No. 3 Lump Sum 1,200.00 100% 1.200.00
18.4 Parcel No. 4 Lunmp sum 6.500.00 100% €.500.00
i8.% Parcel No. 5 Lump sSum 18,500.00 10C% 1E,500.00
18.6 Parcel No. 6 Lump Sum 8.300.00 100% 6§.300.00
L£.7 Parcel No. 7 Lump Sum 2,300.00 Deleted Deleted
_E.8 Not Used -- -- -- -- --
.8.9 Parcel No. 17 Lump Sum 7.800.00 Lo0% 7.800.00C
19.0 NOT USED -- -- -- -- --
20.0 SEEDING AND SODDING -- -- -- -~ --
20.1 Seeding 13.6 Acre 2.000.00 0.9 21,800.00
20.2 Sod 2840 Sq. Yd. 3.00 2.847.40 8.%542.20
20.3 Topsoil 7990 Cu. Yd. 10.00 £.562.00 £9.620.00
21.0 ROCK RIPRAP 1950 Cu. Y4d. 25.00 1.761.40 44.035.00
22.0 SITE CLEARING -- -- -~ -- --
22.1 Parcel No. 1 Lump sum 20,000.00 100% 20,000.00
22.2 Parcel No. 2 Lump Sum 20,000.00 100% 20,000.00
22.3 Parcel No. 3 Lunmp Sum 20,000.00 100% 20,000.00
22.4 Parcel No. 4 Lump sum 20,000.00 100% 20.000.00
22.%5 Parcel No. 5 Lump Sum 20,000.00 100% 20,000.00
22.6 Parcel No. 6 Lump Sum 20,000.00 100% 20,000.090
22.7 Parcel No. 7 Lump sum 20,000.00 Deleted Deleted
22.8 Parcel No. 17 Lump Sum 20,000.00 100% 20,000.0¢C
22.9 Parcel No. 24 Lump Sum 20,000.00 100% 20.000.00
22.10 Parcel No. 33 Lump Sum . 20,000.00 Deleted Deleted
22.11 All Other Parcels 14 Acre 1,000.00 11.8 11,800.00
23.0 STORAGE PILE 19750 Sq. Yd. 1.00 9,356.8 9,3%6.80
24.0 SWIMMING POOL 1 Ea. 1,000.00 1 1,000.00
25.0 MONITORING WELLS Lump Sum 15.000.00 100% 15,000.00
26.0 PLOCCULATOR SYSTEM Lump Sum 25,000.00 100% 25,000.00
27.0 REMOVE CONCRETE PIERS & BLOCK WALL Lunmp Sum 5,000.00 10Cs 5.000.00
28.0 REMOVE EXISTING SETTLING TANKS Lump Sum 5.000.00 100% 5.000.00
29.0 STEEL BAFFLES IN SETTLING BASIN Lunmp Sum 3,000.00 100t 3,000.00
CHANGE ORDERS AND CLAIMS Lump sum 157.291.28
TOTAL 1,228,400.00
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TABLE 10-2
MIDDLESEX PHASE |1
CONSTRUCTION COST PER PARCEL

Page | of 5
Parcel | Parce! 2 Parcel 3 Parcel 4 Parcel 5 Parcel 6
ITEM Unit - Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost
Aggr. Base Tn 142 2,130 83 1,249 58 870 18 },770 92 1,380 61 915
Bitumlnous Concrete Tn - - 6 240 - _ - - - - - - - -
Backfi || : cY 521 3,387 269 1,749 101 657 168 - 1,092 538 3,497 - 353 2,295
Slte Fencing LF - - - - - - - - - - - -
4' Fence LF - - - - - - - - 60 600 - -
Concrete Sldewalk SY 110 2,750 17 437 34 850 25 625 13 325 13 325
Concrete (Site) cY - - - - - - - - - - - -
Demol It1on LS - - - - - - - - - - - -
Ditches LF - - - - - - - - - - - -
© Site Dratnage’ LF - - - - - - - - - - - -
o)} Electric & Lighting LS - . - - - - - - - - - - -
Excavation cY 802 2,406 410 1,230 158 474 254 762 821 2,463 547 I,641 .
Haul Road LS - - - - - ) - - - - - - -
Personal |tems LS - - LS 2,000 - - - - LS 1,000 - -
Relocate Flre Hyd. LS - - - - - - - - - - - -
Plantings LS LS 12,000 LS 6,800 LS I, 200 LS 6,500 LS 18,500 LS 8,300
Seeding Ac .25 500 .16 320 .06 120 .03 60 .04 80 .07 140
Sod sY I, 206 3,618 409 1,227 86 258 154 462 306 918 244 730"
Topsolit cY 271 2,710 131 1,310 45 450 76 760 273 2,730 184 1,840
Riprap cY - - - - - - - - - - - -
Clearing Ac LS 20,000 LS 20,000 LS 20,000 LS 20,000 LS 20,000 LS 20,000
Storage Pile sy - - - - - - - - - - - -
Monitor Wells LS - - - - - - - - - - - -
Flocc. System LS - .- - - - - - - - - - -
Change Orders LS LS 3,452 LS It,693 LS 6,273 LS 4,023 LS 3,452 LS 3,452

TOTAL 52,953 48,255 31,152 36,054 54,945 39,638
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TABLE 10-2
(continued)

Page 2 of 5
Parcel 10 Parcel 11 Parcel 12 Parcel 13 Parcel 14 Parcel 15
ITEM Unit Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost
Aggr. Base Tn - - - - - - - - - - - -
Bltuminous Concrete Tn - - - ' - - - - - - - - -
Backfl |} Cy 185, 1203 84 546 " 336 2,184 387 2,516 286 1,859 168 1,092
Site Fencing LF - - - - - - - - - - - -
4' Fence ) LF - - - - - - - - - - . -
Concrete Sidewaik SY - - - - - - - - - - : - -
Concrete (Site) cY - - - - - - - - - - - _
Demol ition LS - - - - .- - - - - - - -
Ditches . LF - - - - - - - - - - - -
Site Drainage LF - - - - - - - - - - - -
o Electric & Lighting LS - - - - - - - - - - - -
~ Excavation cY 295 885 137 411 528 1,584 587 1,761 430 },290 254 762
Haul Road LS - - - - - - - - - - - - '
Personal |tems LS - - - - - - - - - - - L -
Relocate Fire Hyd. LS - - - - - - - - - - - -
Piantings ‘ LS - - - - - - - - - - - -
Seeding ° Ac .15 300 .07 140 .27 540 .30 600 .30 600 A3 260
Sod SY - - - - - - - - - - - -
Topsol| cY 150 },500 76 760 192 1,920 200 2,000 144 1,440 86 860
Riprap cY - - - - - - - - - - - -
Clearing Ac .15 150 .07 70 .27 270 .30 300 .30 300 .13 130
Storage Plle Sy - - - - - - - - - - - -
Monitor Wells. LS - - - - - - - - _ - - _
Flocc. System LS - - - - - - - - - - - -
Change Orders LS LS 3,452 LS 3,452 LS 3,452 LS 3,452 LS 3,452 LS 3,452

TOTAL 7,940 5,319 3,950 10,629 8,941 6,556




TABLE | 0-2
(cont!nued)

Page 3 of 5
: Parcel 17 Parcel 18 Parcel (9 Parcel 20 Parcel 21| Parcel 22
ITEM Unit Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost
Aggr. Base Tn 35 525 - - - - - - - - - -
Bituminous Concrete Tn - - - - - - - - - - - -
Backfitl cY 84 546 673 4,375 824 5,356 2,843 18, 480 1,884 - 12,246 572 3,718
Site Fencing LF - - - - - - - - - - - -
4! Fence LF h - - - - - - - - - - - -
Concrete Sidewalk ) 28 700 - - - - - - - - - -
Concrete (Site) CY - - - - - - - - - - - -
Demol Ition LS - - - - - - - - - - .- - -
Ditches LF - - 630 3,150 - - - - - - 912 4,560
Site Dralnage LF - - - - - - - - - - - -
Electric & Lighting LS - - - - - - - - - - - -
Excavation o 17 351 1,203 3,609 1,252 3,756 4,344 13,032 2,896 8,688 1,786 5, 358
w Haul Road LS - - LS 480 LS 1,190 LS 1,370 Ls 1,370 LS 830
e Personal |tems LS - - - - - - - - - - - -
Relocate Fire Hyd, LS - - - - - - - - - .- - - .
Plantings LS LS 7,800 - - - - - - - - - -
Seedlng Ac - - T .24 480 .56 1,420 .73 1, 460 .13 1, 460 .80 1, 600
Sod SY 427 |, 28l - - - - - - - - - -
Topsol | cY 30 300 288 2,880 342 3,420 1,093 11,080 693 6,930 198 1,980
Riprap cy - - - 82 2,035 - - - - - - 285 7,125
Clearing Ac LS 20,000 .31 310 .69 690 .90 900 .90 900 .90 900
Storage Pile SY - - - - - - - - - - - -
Monitor Wells LS - - - - - - - - - - - -
Flocec, System LS - - - - - ’ - - - - - - -
Change Orders LS LS 4,810 LS 3,452 - LS 3,452 LS 3,452 LS 3, 452 LS 3, 452

TOTAL 36,313 20,771 19,284 49,774 - 35,046 29,523




TABLE 10-2
(continued)

Page 4 of 5
_ Parcel 22A Parcel 228 Parcel 23 Parcel 23A Parcel 238 - Parcel 24
ITEM Unit Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. - Cost
Aggr. Base Tn - - - - - - - - - - 1,589 23,835
Bltuminous Concrete Tn B - - - - - - - - - 174 6, 960
Backflll cY 135 878 17 b 1,278 8, 307 437 2, 841 - 84 546 1,884 12,246
Slte Fencing LF - - - - - - - - - : - - -
4' Fence ‘ LF . - - - - - - - - - - - .-
Concrete Sidewalk sY - - - - - - - - - - 2 50
Concrete (Site) cY - - - - - - - - - - - - -
Demolltion LS - - - - - - - - - - - -
Ditches LF 406 2,030 46 230 2,022 10,110 803 4,015 - 244 1,220 - -
Slte Drainage LF - - - - - - - - - - - -
Electric & Lighting LS - - - - - - - - - - - -
. Excavation cY 398 1,194 43 129 3,967 11,901 1,345 4,034 240 720 2,896 8, 688
0 Hau! Road LS LS 190 LS 20 LS - 1,850 LS 630 LS 110 - -
Persoral |tems LS - - - - - - - - - - - -
Relocate Fire Hyd, LS - - - - - - - - - - - -
Plantings LS - - - - - - - - - - - -
Seedling Ac .45 900 .10 200 1.75 3, 500 1.10 2,200 .95 i, 900 oo -
Sod SY - - - - - - - - - - - -
Topsoll cY 48 480 6 60 453 4,530 155 1,550 30 300 - -
Riprap cY .70 1, 750 12 300 635 15,875 215 5,375 38 950 - -
Clearing Ac .50 500 .10 100 2,00 2,000 " 1.32 1,320 1.10 2,100 LS 15,000
Storage Pile SY - - - - - - - - - - - -
Monitor Wells LS - - - - - - - - - - .- -
Flocc. System LS - - . - - - - - - - - - -
Change Orders . LS LS 3,452 LS 3,452 LS 3,452 LS ‘3,453 LS 3,452 LS 3,452

TOTAL . 11,374 . 4,602 61,525 25,418 : [1,298 70,231
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TABLE 10-2
(continued)

Page 5 of 5

Parcel 24A "~ Parcel 28 Piscataway Middlesex Plant Slte

ITEM Unit Qty. Cost Qty. Cost Qty. Cost Qty. Cost Qty. Cost
Aggr. Base Tn 529 7,935 - - 69 1,035 69 1,035 800 12, 000
Bltuminous Concrete Tn 58 2,320 - - 42 |, 660 42 1,660 940 37,621
Backflll . cyY 353 2,295 336 2,184 1,245 8,093 774 5,031 669 4, 346
Site Fencing LF - - - - -~ - - - 3,321 49,075
4' Fence LF - - - - - - . - - - -
* Concrete Sidewalk SY - - - - - - - - 4 100
Concrete (Site) cY - - : - - - - - - 306 170,873
Demol itfon LS - - - - - - - - LS 20, 000
Ditches LF - - - - 546 2,730 418 2,090 257. 1,285
Site Drainage LF - - - - - - - - 1,014 41,518
Electric & Lighting LS - - - - - - - - LS 3,674
. Excavation cY - 548 I, 644 1,070 3,213 2,149 6,447 1,316 3,948 |, 000 3,000
S Haul Road Ls - - LS 500 LS 900 LS 560 - -
Personal |tems LS - - - - - - - - - -
Relocate Fire Hyd. LS - - - - - - - - LS 1,329
Plantings LS - - - - - - - - - -
Seeding Ac - - .76 1,520 .50 1,000 .25 500 - -
Sod SY - - - - - - - - 16 48
Topsoi | cY - - i 1,190 4)1 4,110 268 2,680 - -
Riprap oY - - 171 4,275 157 3,925 97 2,425 - =
Clearing Ac LS 5, 000 0.86 860 0.70 700 0. 30 300 - -
Storage Plie SY - - - - - - - - 9,37 9, 359
Monltor Wells LS - - - - - - - - LS 15,000
Flocc. System LS - - - - - - - - LS 28,000
Change Order LS LS 9, 949 LS 3,452 LS 3,453 LS 3,453 LS 41,14}
TOTAL ' 29,143 . 19,924 ' 38,413 22,877 437,082

GRAND TOTAL $1,228, 400
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TABLE 10-3

COMPARISON OF COSTS FOR EXCAVATION OF MIDDLESEX PROPERTIES

PHASE I VS PHASE 11(2)

Itég Phase I Phase I1I
Amount ($)  $/ya3‘®)  amount () §/yad(c)

Construction 2,019,071 214 1,228,400 48
Engineering 254,871 27 644,000 25
Radiological Support 466,076 49 573,000 22
Management 539,194 57 2,568,000 100
(including construction,
inspection, and support)

TOTAL 3,279,212 348 5,013,400 195

(

a)Based on total construction cost applied against rem
excavation performed on adjacent properties

(b)Phase I excavation 9,421 yd3

(¢)Phase 11 excavation 25,742 yd3
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The excavation claim, $128,183.09, solicited a renegotiation in unit
price based on an underrun in quantity of over 20 percent,
triggering the approximately 15 percent variation in the Quantities

Clause, allowing an equitable adjustment in the subcontract price.

In 58 minor claims totalling $45,885.53 the major areas for which

Reid/Ashland claimed reimbursement were:

o "Excessive" pumping/dewatering costs incurred during extended
certification surveys following excavation of parcels

o Costs related to an interim cleanup required to remove
contaminated material scattered within the plant site,
up-slope of the revised and reopened storm drain system

0 Out-of-sequence costs for excavating earth and backfilling

the space ultimately occupied by the reinstalled plant site
perimeter fence

‘0 Relocating and reshaping the storage pile to conform to
reduced excavation quantities.

Table 10-4 presents the agreements reached in a meeting held on
February 25, 1982 between BNI and Reid/Ashland. It shows that the
final subcontract amount of $1,228,400 includes an amount of
$77,713.96 that recognizes certain entitlements on the part of

Reid/Ashland to recover a portion of the claimed extra costs.

The Blandford Land Clearing Corporation subcontract for incineration
operations totalled $36,900.00.
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TABLE 10-4
SUMMARY OF CLAIM SETTLEMENT MEETING
BETWEEN BNI AND REID/ASHLAND

FEBRUARY 25,

Original Subcontract Amount

Mutually Agreeable Adjustments

a. Deleted Bid Item #14

b. Final Quantity Variations

c. Field Changes-CE-1 thru
CE-14 thru CE-23, CE-26
thru CE-29

d. Reid/Ashland Claims - 4,

CE-12,

5, o,

15,16, 18, 19, 22, 23, 25, 26,

27, 33, 34, 35, 39, 40, 43, 44,
49, 50, 53, 54, 55, 56,
57 and 58
SUBTOTAL
. Reid/Ashland
Unresolved Matters Claim
a. Field Changes
CE 13, 24 & 25 $ 38,977.69
b. Reid/Ashland Claims
1. Excavation 131,653.09
2. Backfill 51,780.30
3. Claims - 1,2,7,
12,13,14, 20,21,
24,28,30,31, 36,
38,41,42,45,46,
47,48,51, & 52 $ 19,212.63
241,623.71

c. Compromise Settlement of
Unresolved Matters

Final Agreed Subcontract Amount
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-$ 45,000.00
- 240,535.28

- 55,6062.84

23,914.48

$1,356,644.00

- 205,957.96
$1,150,686.04

$ 77,713.96




11.0 RECOMMENDATIONS

Following completion of the Phase II remedial action, the BNI field
group and Oak Ridge management reviewed certain work and problems
encountered that indicated the necessity for procedure modification
on future remedial work in low-level activity areas. These issues

are discussed below.

11.1 SOILS

The specification called for local subsoil to be used as backfill.

Lack of further definition led to a conflict with the subcontractor
in efforts to exclude material containing excessive amounts of

-shale, large stones, and/or fines. Future specifications should
prohibit stones in excess of 4 in. size, 2 in. in the case of AN

residential properties, and should define other specifically

required characteristics. Material should be well graded, and for /
residential properties, have less than 20 percent passing a 200

seive.

A compaction of 95 percent Standard Proctor density was specified,

but 85 percent is considered sufficient for residential properties.

Contaminated soils placed in the storage pile were specified to
receive compaction to 95 percent Proctor density. Here, as in other
anticipated cleanup areas, much of the contaminated soil is topsoil
containing organic material, which may be saturated excavation
material from ditch and stream bottoms. Compaction of 95 percent is
difficult to achieve. This should be recognized in establishing
criteria. Alternating this material with layers of compactable,

contaminated subsoil is an acceptable procedure.
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In a staged cleanup operation where a fence is a dividing line
between stages, it is preferable to decontaminate the area beneath
the fence in the first stage and then restore the fencing. This
permits completion of restoration on'stage one work and avoids a

second disruptive activity at the time of stage two remedial

‘activity.

11.2 WELLS

Cave-in of Phase I monitoring wells resulted in the loss of portions
of several wells and interruption of data. Wells in shale should be

cased. This was done for Phase II wells.

11.3 RESTORATION

11.3.1 Completion Process

Rapid completion of restoration on residential parcels is of
paramount importance to the owners. The subcontract specification
recognized this and called for an uninterrupted work operation from
the time of EIC certification as ready for backfill through

completion to "a reasonable level of use". However, since there was

‘no penalty for failure to pursue a continuous program, the

subcontractor elected to perform fill and other restoration items by
groups of parcels on an intermittent schedule which he considered

would use his forces more cost-effectively.

Consequently periods of up to 4-1/2 months elapsed between the start
of excavation and completion of restoration. Part of the reason for

"this was the interpretation of "reasonable level of use". The

subcontractor felt that once he had backfilled the property he had
fulfilled this obligation. The land owner wanted all restoration
complete. This was an irritant to owners and created bad public

relations.
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To avoid this problem in the future, it is suggested that a form of

penalty be considered for assessment against the subcontractor for

failure to complete restoration on similar parcels.

11.3.2 Access Agreement Interpretation

Misunderstandings by owners of the provisions of the access
agreements and differences between access agreements and the
subcontract made it difficult for the subcontractor to perform
landscaping. Selection of a landscape subcontractor was postponed,
then abandoned. Dissatisfaction remains on the part of several

owners,

To alleviate problems of this type, special care must be exercised
during the preparation of the access agreements, and once executed,

work must be rigidly controlled to ensure strict compliance with the
agreement.

11.4 FLOCCULATOR SYSTEM

This system was designed to remove suspended solids in site runoff
water. It was intended to improve the capability at the site for

preventing dispersal of contaminated material from the pad.

However, the subcontract did not provide for early completion of
this system. Therefore, because it was comparatively complex and
required some subéontractor—vendor engineering input, it was not
scheduled for early completion bf the subcontractor. The system was

not completed until the site work was complete, and it was then shut
down for the winter.

Similar installations intended to provide restraints to the spread

of radiocactivity during construction should, where applicable, be

supported by contract terms requiring timely completion.
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11.5 CONTRACT TERMS

Clearing of three parcels was deleted from the subcontract because
they did not require remedial work. The subcontractor argued in
favor of a major percentage recovery of this deleted price, stating
that he had included a high percentage of his overhead costs in the
Lump Sum items.

To avoid this in the future, subcontracts should state that deletion
of work entailed in any Lump Sum item also deletes that Lump Sum

price in its entirety.
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